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OIL FILLED COIL 


JUST LOOK AT THE ADVANTAGES 


e Outstanding low-speed performance gives quicker 
and easier starting. 


e The extra boost gives livelier acceleration with a 
higher maximum efficiency. 


e Fluid is used as the insulating medium which ensures 
that the coil cannot overheat. 


e New design case provides for rapid conduction 
of heat from fluid to air. : 


e New process of winding the secondary eliminates 
any possibility of short circuiting. 


e Specially moulded top has been designed to increase 
insulation and is treated to prevent tracking. 


FOR BEST RESULTS FROM THE 
LUCAS OIL FILLED COIL 


f. Check H.T. cables and renew if perished. 


2. Check the contact points condition. Renew if doubtful 
and adjust to recommended gap setting. 


3. Check plugs. Renew or adjust as necessary. 


LUCAS 


The Lucas Oil Filled Coil is easily and 
quickly fitted in place of any standard coil. 


OBTAINABLE FROM THE 
MOTOR INDUSTRY 
THROUGHOUT AUSTRALIA 


6 volt—LA6 No. 45052 
12 volt—LA12 No. 45053 


Price £2-14-0 


PLUS SALES TAX 


GUARANTEED FOR 6 MONTHS 


JOSEPH LUCAS (AUST.) PTY. LTD. 
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“HOTTED” CARS 


«F WANT to increase the compression ratio on my 
car. How much can I shave off the cylinder head 
to do this?” That is typical of the inquiries 
numerous readers are sending in to our “Experts 

Advise” page. 

ee pping up standard models is certainly the vogue 

‘nowadays: motorists are naturally keen to get better 

performance from their engines and make full use of 

the higher-octane petrol now available. But the ques- 
tion of how to do it is not quite as simple as many 

seem to believe. à 

. Two points that must be made straight away are 

these: 1. Many post-war cars, and even a few models 

produced in the late 30’s, are already powered by high- 
compression engines. On some of these it would be 
visable to try to increase the ratio still further. 

2. In older cars that have seen a good deal of service 

the condition of the engine may be such that any 

modification, instead of promoting smoother and more 
powerful running, will only result in less satisfactory 
performance than before. : 

We felt this was a subject that deserved treating in 
greater detail than can be done in a brief paragraph 
or two. Result is the article appearing on page 6 of 
this issue. You'll see, when<you read it, that shaving 
the cylinder head is not the only way cf stepping up 
the car’s power output. You'll see also Why you need 
to be quite certain that your engine can take it before 
you think of .adopting this method. 


There are alternatives which often prove equally 
effective. But whichever you. may decide to follow, 
along with the greater power that will result, you 
have to be prepared to accept certain disadvantages 
that can mean added running costs or a shorter work- 
ing life for your engine. Driving a hotted car calls 
for a good deal more skill and mechanical know-how 
than are required to handle the average standard 
model, if the degree of wear and tear on the engine is 
not to be increased beyond a reasonable level. 

In these considerations lies the answer to the ques- 
tion: “Why don’t all car manufacturers fit their pro- 
ducts with high-compression engines in the first 
place?” Manufacturers are catering mainly for the 
average car buyer, who is looking for a vehicle that 
is pleasant and easy to drive, will enable him to keep 
maintenance costs to a minimum and will still per- 
form reasonably well under normal handling con- 
ditions. 

So if hotting the old jalopy is an idea you have at 
the back of your mind, better weigh the pros and 
cons pretty carefully before you get to work on it. 


—the practical motorist 


“Sometimes I think he gets under there just to 
get away from me.” 
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Modern Motor— 


and now... 
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FIRE-X MIDGET gives positive fire 
protection — plus free fire insurance 
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Don’t let its compact size 
fool you — FIRE-X is the 
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other fires! Pressurised 
contents expand 44 times 
to give 45 secs. of power- 
ful fire-smothering spray. 
Easy to use. 

Contains new Chloro- 
bromomethane, Carbon 
Tetrachloride and Carbon 
Dioxide—the most power- 
ful fire-fighting combina- 


tion yet developed. Tested 
under actual conditions. 
Refillable; just return 
empty container and re- 
ceive brand new FIRE-X 
for 14/6. : 

Free fire insurance for 
£10 included in purchase 
price. Only FIRE-X can 
make this unique offer! ` 
Manufactured by British 
Consolidated Laboratories, 
87 Parramatta Rd., Annan- 
dale, N.S.W. LA4917. 


AT GARAGES AND HARDWARE STORES 


INTERSTATE DISTRIBUTORS: 


Melbourne: Woodroffe, Brooks : 


& Co. Pty. Ltd., 316-318 Exhibition Street. Adelaide: James 


Hill & Sons Ltd. 


54-56 Hyde Street. 


PRACTICAL MOTORIST & MOTOR CYCLIST 


HE results of increasing the com- 

pression ratio are, in many res- 

spects, similar to those obtained 

by advancing the ignition timing, 
but this does not mean that both 
alterations are similarly efficacious 
in producing extra horsepower, When 
the compression ratio is . increased 
it simply means that the incoming 
charge of petrol-air mixture is com- 
pressed to a greater extent before it 
is ignited by the spark. In conse- 
quence of this the force applied to 
the piston on the downward power 
stroke is made greater, By advanc- 


ing the ignition timing the spark 
occurs between the points of the 
sparking plugs earlier; in most cases 
before the piston has reached the 


cylinder 
heag 


or 


Fit thinner 
gasket 


Fig. 1—Methods of increasing 
compression ratio, 


top of the compression stroke. This 
means, in effect, that the mixture 
tends to expand while it is actually 
being compressed. It can be seen 
that the action is at least compar- 
able with that obtained when the 
compression ratio is increased. 
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AN OBVIOUS QUESTION 

It would seem that either of these 
methods would give a useful increase 
in power output in a remarkably, 
simple manner. Thus, it might bë 
asked why don’t manufacturers take 
advantage of them when building 
the engine. It is because of the 
attendant disadvantages which would 


Fig. 2.—Typical alloy cylinder head. 


make the car less satisfactory to the 
average owner. Obviously, increasing 
the compression ratio causes in- 
creased stresses to be applied to the 
pistons, connecting rods and big-end 
bearings; in turn, the stresses are 
also applied to the crankshaft and 
even to the transmission system. 

Additionally, of course, there is a 
greater tendency for the engine to 
pink or knock unless special fuels 
are used. Pinking is caused by the 
sudden explosion of the mixture act- 
ing like a hammer blow on the piston 
crown. Apart from the noise and 
increased vibration which it pro- 
duces, pinking also places additional 
strain on all of the working parts. 
One method of overcoming the 
trouble is to use a fuel with special 
anti-knock qualities; that is, with a 
high octane number. But it is pos- 
sible to increase the compression 
ratio to such an extent that none 
of the standard “pump” fuels can 
be used in the engine without pink- 
ing taking place. A halt must, there- 
fore, be called somewhere. 


ESSENTIAL REQUIREMENTS 


Those who propose to experiment 
with a higher compression ratio 


must, therefore, be prepared to be 
dependent upon anti-knock fuels and 
to drive the car in a manner which 
calls for’ more than average skill. 
Generally speaking, engine revs must 
be kept high, which means that the 
clutch must be*slipped to a greater 
extent than usual when starting the 
car from rest, and that a change to 
a lower gear must be made earlier 
and more often than when the com- 
pression ratio is that standardised by 
the makers of the car. By driving 
in this manner, studiously avoiding 
low engine speeds, it might be pos- 
sible to use the higher ratio without 
introducing an appreciably increased 
degree of wear. 


The preceding remarks are intended 
to apply principally to the raising of 
compression ratio by the simple 
means, illustrated in Fig. 1, of usin 
a specially thin cylinder head gasket, 
by having a small amount of metal 
planed off the face of the cylinder 
head, or by fitting high-crown pistons, 
When these methods are employed it 


W Micrometer 
adjustment 


Fig. 3.—Vacuum control of the = 
tion. The depression in the uc- 
tion manifold operates the diaphragm, 
advancing the ignition under part 


throttle conditions and retarding it 


when the engine is under load. The 
normal centrifugal advance mechan- 
ism is also retained. 


is generally to be expected that petrol 
consumption will be increased to a 
certain extent unless the car was 
previously driven habitually et the 
highest speeds of which it was 
capable. 
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‘compression, 


SPECIAL CYLINDER HEADS 
The position is entirely different 


when a special alloy cylinder head, as 


shown in Fig. 2, is employed. In this 
case the head not only gives increased 
but the combustion 
spaces are generally designed and 
made to a particuan shape to pre- 
vent most of the disadvantages that 
have been mentioned. In fact. it is 
sometimes found — especially when 
making experiments with cars a few 
years old — that the higher com- 
pression alloy head actually improves 
engine performance at low as well 
as high revs, and has a slightly 
beneficial effect on fuel consumption. 

Since many models already have 
high-compression engines it would 
certainly not be advisable to attempt 
to increase the ratio still more. In 


` a S: 
the older engines were made to be 
suitable for the fuels that were then 
generally available whilst their de- 
signers were often not in possession 
of the knowledge that has later been 
obtained from extensive research 
work. There are now various methods 
adopted to prevent the formation of 
local “hot spots” in the combustion 
chambers and for preventing burning 
of the valves and similar troubles 
which might result from inconsiderate 
and inexpert “tuning.” 

When it has been decided that tests 
are to be made with a higher com- 
pression ratio it is wise in the first 
place to make sure that the engine 
itself—particularly the bearings—is 
in perfectly sound condition. If it is 
noisy and “rough” in the first place 
it will probably be made worse in 


_Not-So-Hot ? 


Fy 
i 
í 
j 
i 
x 
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these cases a special head is already 
provided and the engine as a whole 
is suitably designed for the ratio em- 
ployed. Quite a few 1938 and 1939 
engines have a compression ratio in 
excess of six to one, whilst the “Fly- 
ing” Standard engines have a ratio 
of 6.5 to one and a still higher ratio 
for the “Eight.” The 23-litre M.G. 
engine has a compression ratio of 
7.25 to one; in this case the makers 
are careful to point out that either 
an ethylised or alcohol fuel should 
always be used. 


SPECIAL SAFEGUARDS 

It is impossible, however, to com- 
pare these newer engines with older 
types which have been hotted-up. 
The newer ones are designed through- 
out with a* particular object in view; 
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this respect. If it has a. two-bearing 
crankshaft there is a danger that 
inexpert alterations to the compres- 
sion will result in a crankshaft whip 
and, perhaps, in clutch slip. In a 
case of that kind it would generally 
be unwise to do other than obtain 
one of the specially designed alloy 
cylinder heads. Special types are 
available for many of the popular 
cars. 


IGNITION TIMING 


It has already been pointed out 
that advancing the ignition timing 
produces results similar to those ob- 
tained by increasing the compression 
ratio, When the alteration is made 
it certainly means that petrols other 
than those of the anti-knock type are 
ruled out if smooth running is to be 
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retained, and that engine revs must 
always be kept fairly high. Here 


again it must be understood that the 


standard timing employed by the 
makers is the most suitable for. 
normal use, and that if a more ad- . 
vanced setting were generally better 
it would have been used in the first 
place. If advanced timing causes the 
engine to pink, when using suitable 
fuel, the only sensible course is to 
retard it slightly until a point is 
reached at which the detonation 
ceases or is noticeable only when 
making a re-start on a hill. 

There are various methods of alter- 
ing the ignition timing, and one or 
two of those found most frequently 
on cars with automatic ignition con- 
trol are illustrated. Any alteration 
should be very slight. After the 


@ Stepping up com- 
pression ratio and 
ignition timing may 
mean more power, 
but there are 

some drawbacks 


alteration, carry out a road test and 
if necessary advance or retard a little 
more as a result of that. 


EXTRA MANUAL CONTROL 


Those who value.performance’ will 
often find it well worth while to fit a 
manual ignition control which can be 
used in conjunction with the centrifu- 
gal-governor device provinea in most 
automatic systems. is is especially 
useful when the compression ratio 
has been increased or when the 


Yofition adjustment 
index 


Contact points 


Contact arm 
and spring 


Fig. 4.—Variation in ignition timing 
can often be made by slackening a 
stud, allowing a slotted plate (some- 


times with an index scale) to be 
rotated, so turning the complete 
distributor. 


ignition is to be advanced well beyond 
the. normal setting. It is not gener- 
ally a difficult matter to arrange a 
Bowden control, with a lever on the 
dashboard or steering eolumn. 
Methods of connection are illustrated. 
It will be seen that a slotted replace- 
ment clamp is fitted to the distributor 
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Siotted piate 
Camping plete 


Provision. for manual control 


Fig. 5.—Three methods of providing 
manual ignition control. The three 
illustrations also show the securing 
stud and slotted plate by means of 
which the initial timing can be set. 


body to permit this to be rotated 
through a few degrees. The cen- 
trifugal governor continues to operate 
in the normal manner, because that 
acts on the rotor and not on the main 
body of the distributor. 


BLOWING 


Some enthusiasts who are always 
in search of methods of improving 


To carburetter 


Securing stud 

Spring B 

washer 

Slotted oe = 
z> MA 


Contro! wire or rod 
to dashboard 


Advance 


performance might contemplate- the 
fitting of a low-pressure blower or 
supercharger. This often proves very 


mounted grindstone. (Right) Face of head when shaving is complete. 


effective provided that a blower de- 
signed for use with the particular 
engine is chosen, but in many cases 
it is necessary to modify the engine, 
at the same time ensuring that it 
will be capable of withstanding the 
heavier stresses that are thrown upon 
the working parts. Actually a blower 
working at low pressure produces a 
result quite comparable with that of 
increasing the compression ratio. It 
simply means that a greater volume 


Bolted under stud 


Slot filed 


of mixture is forced into the cylinders 
and therefore that the mixture is 
compressed to a greater extent. 


FAULTS IN STEERING COLUMN SWITCHES 


WNERS ot older cars often find 

that the switches mounted on 

the steering column give trouble. 

Faults are usually confined to 
points such as disconnected leads, 
chafed insulation, faulty contact be- 
tween connecting surfaces, or a 
broken toggle spring. 

If the fault is not apparent from 
external examination of the switch in 
operation, suspect broken connecting 
leads or worn insulation. Another 
trouble spot is where the leads enter 
the column base. 

The most likely cause of the horn 
plowing continuously, if the horn 
switch is not jammed, is a short cir- 
cuit to. earth in the wire leading to 
the horn push. Similarly when traf- 
ficators or headlamp dippers fail to 
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operate properly, don’t blame the 
switches before you make sure the 
trouble is not with the mechanism or 
external wiring. Nevertheless, note 


` that on some cars with twin-filament 


headlamps a fault in the dipping 
switch may cause both filaments to be 
switched on intermittently, imposing 
a drain on the battery unless the 
fault is detected and cured. 


The trouble usually lies in the 
combined horn and dipping switch 
carried, in many cases, on an exten- 
sion clamped. to the steering column. 
Slack off the clamp and withdraw the 
switch, revealing the mechanism. The 
spring in the switch may be fouling 
one of the wires. Should the insula- 
tion be chafed, insulating tape will 
cure the trouble. Alternatively. a loose 
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strand of wire from one of the ter- 
minals. may be touching the spring. 
Should it be necessary to disconnect 
any wires from their terminals, the 
horn switch must be detached. 

In earlier-model cars, if the control 
plate on which the throttle and 
ignition controls work becomes loose, 
tending to move with either control 
lever, tighten the clamping nut secur- 
ing the plate. It is sometimes found, 
however, that the split collar meets 
so that further tightening is impos- 
sible. In this case, detach the con- 
trol levers from the lower ends of the 
tubes at the base of the steering box, 
and withdraw the tubes and levers. 
Remove the contro! bracket and. with 
a hacksaw. widen the slot so as to 
provide sufficient clearance when 
tightening the clamping bolt. 
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HE “Eight” is 
fitted with 
Burman Douglas 

steering gear which is 
of the worm and nut 
type. The drop arm is 
provided with a ball peg 
which fits into a bush in 
the nut, while the end- 
thrust on the gear is 
taken by a ball race at 
the top of the steering column. 


This race 


-is of the adjustable type, and end-play can be 


taken up by slackening the Jocknut and tighten- 
ing the lower adjusting nut. The adjustment, 
situated beneath the steering wheel, how- 
ever, is a further task which is best left to a 
Standard dealer, especially is it should be 
required only at very infrequent intervals, as 
is the case when wear eventually develops in 
the worm and nut. In this case the steering 
gearbox must be completely dismantled, and 
a new worm and nut must be fitted. The 
parts are supplied in pairs lapped together, 
and it is useless to fit a new nut to an old 
worm. If the owner should tackle the re- 
moval and dismantiing of the steering gear- 
box, the main point to be borne in mind is 


. that the drop arm must be correctly replaced 


on the rocker shaft. It is safest to mark 
both the drop arm and the shaft before 
removal. 

- On replacing the drop arm and the steering 
gear-box check the lock in each direction. 
The distance through which the front wheel 
turns is limited by setscrews and locknuts 
in the vertical arms which carry the stub 
axles, and, if necessary, these shouid be 
adjusted so that the steering arms meet the 
stops before the nut reaches the end of its 
travel in the steering gear-box. 

If, after considerable use, the front hub 
bearings become worn, resulting in appreciable 
slackness of the front wheels, jack up each 
wheel and remove the hub cap. Extract the 
split pin from the castellated axle nut and 
screw the nut up as far as possible. Then 
slacken it back by two or three split-pin 
slots. 

Tank unit $e 
Ignition 
switch 


Rear view of 
instrument 
assembly 


i 


iii i 
Bettery 


Fig. 13.—The wiving of the petrol gauge is 
clearly shown, enabling possible faults out- 
lined in the article to be traced. 
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Final Part: Servicing 
steering gear and 
electrical system 
on the 1939 model 


ELECTRICAL SYSTEM 

The capacity of the 6-volt 51 amp.-hour 
battery should prove sufficient, provided that 
the ventilating third brush generator receives 
occasional routine attention. First of all 
the charging switch must be operated accord- 
ing to the demands made on the battery ; 
the switch can be set to “high charge ” 
or “ low charge,” depending on whether the 
headlamps are in use to a large extent, 
and whether a frequent number of stops is 
made, calling for repeated use of the starter. 
In addition to the positions of the switch on 
the dashboard, incidentally, there is a super- 
charge which only comes into operation 
when the headlamps are switched on. 

With the lamps switched off, from 7 to 8 
amp. should be recorded with the switch 
at the “low charge” position and from 
9 to II amp. on “high charge.” If the 
charging rate does not approximate these 
figures, it can be adjusted to reduce the 
output by moving the control ‘brush, 
which is the thinnest of the three revealed 
when the dust cover is removed from the 
generator, slightly in the opposite direction 
to that in which the armature turns. It 
should never be necessary to increase the 
output by alteration of the third brush unless 
the original setting has been altered. 


GENERATOR BRUSHES 

Any falling off in charging efficiency can 
usually be traced to a dirty or pitted com- 
mutator, chipped or broken bushes, or 
brushes which are gummy and binding in 
their guides. At fairly long intervals, there- 
fore, it is a wise precaution to remove the 
dust cover from the generator, carefully 
‘raise the brush springs and extract the brushes. 
Clean out the brush guides with a clean cloth 
dipped in petrol, and clean the commutator 
.by rotating it after slackening the belt. If 
the commutator is slightly burnt it can be 
burnished by pressing a strip of fine glass 
paper against it with a flat piece of wood, 
but if it is badly. pitted the generator should 
be returned tc the local Lucas service agent 
for attention, 

When replacing the brushes see that they 
bed_ down properly on the commutator, and 


.make sure that the brush 
springs have not lost their 
tension. Do. not try to 
increase the spring tension 
unnecessarily, however, as 
this will simply lead to 
rapid wear of the brushes. 
Finally, remember that 
the generator belt tension 
must be correct; a slip- 
z ing belt will reduce. 
the generator output. Adjust the belt by 
swinging the generator round in its cradle, 
and tighten the nut while holding the gen- 
erator in position, Do not over tighten the 
belt, as this will simply place a heavy load, 
on the generator ‘bearings. 
FUSES 

Two fuses will be found in the junction 
box. One protects generator windings, the 
other serves the horn and roof lamp. The 
direction indicators, petrol gauge, reversing 
and stop lights, and the wi wiper are 
protected by a separate fuse. Always replace a 
burnt-out fuse by the spare which is housed 
alongside each fuse clip, and replace the spare 
fuse as soon as possible with one having the 
same smpetens 
marked on the 
coloured slip inside 
the glass. In ordes 
to attend to the dipper 
fuse, remove the near- 
side lamp front, and 
then release the screw 
fitted at the back of 
the lamp, thus allow- 
ing the reflector unit 
to be released from 
the two clips holding 
it at the front. A 
spare fuse is provided 
in a clip. 


DIRECTION 

INDICATORS 

_ The self-cancelling þuffers on door pil- 
direction indicators, Jars are adjus able, 


which are operated 


by a switch at the use being made of 


no Slotted fixing holes 
centre of the steerin 
column, should not in the buffer and in 
ordinarily require the pillar. 
attention, apart from occasional replace- 
ment of the bulb should an indicator fail 
to light up when the arm rises. In order 
to renew the bulb switch on the indicator, and 
while supporting the arm in the horizontal 
position, return the switch to the “ off” 
position. Remove the screw on the underside 
of the arm, and slide off the metal plate ; the 
bulb can then be replaced. When replacing 
the plate make sure that its side plates engage 
with the slots on the underside of the spindle 
bearing, and do not forget to replace the fixing 
screw firmly. Periodically, it is a good plan to 
raise the drm as just described, and to apply a 
little machine oil to the spindle and pivots at 
the inner end of the arm with a small camel- 
hair brush. Do not use heavy oil as it may 
clog the mechanism. Practical experience 
indicates that a processed oil not only prevents 
sticking, but will often cure any reluctance of 
the arm to return to its socket. 
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(PETROL GAUGE as 
* The electric petrol gauge (Fig. 13) should: 
rove accurate in normal service, but should. 
the gauge persistently indicate ‘‘ full” or 
“ empty ” it is not usually a difficult matter to 
‘trace the cause, If the meter reads “ full” 
whenever the ignition is switched on in spite of 
Jack of petrol in the tank the cable leading 
to the tank unit is probably disconnected, and 
once the fault has been discovered and made 
good the meter should read correctly, Alter- 
natively the tank unit may not, be making a 
good electrical contact with the petrol tank. 
Unscrew the ring of screws around the edge 
of the flange. Carefully lift out the unit, 
taking care not to bend the float arm, and clean 
the body of the unit and the fixing ring, also 
Scraping away .any enamel from the edge of 
the tank. Take care not to dislodge any enamel 
or grit into the tank itself. 

* Ifthe meter reads “ empty ” in spite of the 
ignition being switched on and there being 
petrol in the tank the wire supplying the 
meter from the ignition switch and. fuse may 
be broken or disconnected. If current is 
reaching the meter make sure that the case of 
the meter is properly earthed to the instrument 


panel. ‘Possibly. the insulation of the cable 
leading to the tank unit is frayed, and the wire 
is short-circuiting to a chassis member. 

- Faults which cannot be dealt with by 
the owner are a faulty meter or earthing 
of the terminal on the tank unit. In either 
case the meter or the tank unit should be 
turned in for expert ‘mechanical attention. 


DOOR BUFFERS AND LOCKS 

The sturdy chassis of the Standard ensures a 
commendable freedom from door or window 
rattles. The doors are, however, provided 
with rubber buffers and spring-loaded dove- 
tails, thus enabling any rattles which may 
develop to be easily dealt with. Naturally, the 
makers recommend that any adjustments 
should be left to a coachbuilder or the local 
Standard service station since incorrect 
adjustment may strain the door flanges and 
eventually make matters worse. When 
necessary it is possible, however, to proceed 
carefully on the following lines. 

In the first place, wear may have taken place 
on the lock plate in the door pillar. This is 
secured by four countersunk screws; after 
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@ Cure for engine roar in older cars 


N some older cars lack of an air filter 
iL may cause excessive engine roar. You 

“can make your own filter this way: 

First prepare. for soldering a length of 
copper iubing of suitable diameter and 
chamfer one end to make a perfect union 

with the inlet of the carburettor. 

Next bend a small piece of 18 gauge brass 
or copper sheet in the form of an “L” 
with one face hammered concave to fit snugly 
against the external wall of the intake tube. 
‘A hole (to correspond with the screw thread 
‘hole on top of the.carburetter) is then drilled 
dn the flat (horizontal) face of this angle. 
which is finally soldered to the wall of the 
intake tube. (See Fig, 1). 

-A band of non-ferrous metal is cut— 
either from a sheet or the end of a tube which 
will fit snugly over. the intake tube—and 
sweated or soldered to the intake tube as 
shown in Fig. 1. 

Next, the two halves of-a polish tin are 
carefully cleaned and any paint removed by 
burning. The lower tin then.has a hole drilled 
into it to fit over the intake tube, where it is 
firmly soldered in position against the ring 1A. 


TEMPORARY FITTING 

At this stage the fitting should be tempor- 
arily screwed to the carburetter to ensure that 
it is firm and not likely to work loose or admit 
air owing to bad seating. Also, the large 
diameter of the tin will"prevent the origina) 
screw from being tightened with a_ screws 

ets 


Solgered 


Fi D and. 3.— Above) The intake tube soldered ‘to a tin end. 
; igs> Æ and tight) Grois Sictiin throitgh. the air filter. 


R 
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driver, and thus a hexagon-headed screw 
should be substituted. The fitting is shown 
in Fig. 2. 

Two pieces of 22 gauge gauze should now be 
cut and bent to form two concentric tubes, 
one of which fits tightly over the intake tube 
and the other just rests inside the outer up- 


Gand sweated or 


RingtiA 
eg ( soldered on) 


‘L’ Soldered to intake tube 
and drilled for bolting 
to cerburetler 


Fie. 1.—Details 
of the intake 


Chamfered eng fits into tube? 


carburetter 


stand of the base tray. The seams should then 
be joined either by soldering, or as an al- 
ternative, by marrying up two rows of per- 


. * 


removińg these, the lock plate can be removed 
and the worn flange can be filed true.. The 


-plate is then refitted and, with the screws’ 


slightly slackened, can be moved inward or 
outward until the door closes comfortably. 

The rubber buffers are also adjustable. 
Slacken the screws shown in Fig. 14 and press 
the screwhead inward to free the buffer, which 
may be adhering to the interior of the pillar, 
Then pull the buffer out just enough to stop 
any rattles, but not sufficient to call for force 
in closing the door The door hinges can be 
adjusted bending the tab washer clear of the 
nut at the base of each hinge, and tightening 
the nut sufficiently to make up any wear on 
the ball and spherical cups of the hinge, which 
is of the self-aligning type. Carefully bend 
back the tab washer after adjustment to lock 
the nut, taking care not to break off the 
locking tab. 

Finally, do not overlook an occasional trace 
of lubricant on the door locks and the spring- 
loaded dovetails. In this case use for prefer- 
ence one of the solid “stick” types of 
lubricant, which will not soil the passengers’ 
clothes ; otherwise, use ordinary machine oil 
sparingly. 


in position over the projecting portion of 
the intake tube above the base tray. (See 
Fig. 3.) : 


STABILISER 

Finally, a thimble is made by cutting a jin, 
length of-tube from the pipe which supplied 
the original intake tube and soldering one end 
of this to a flat piece of copper sheet. After 
filing away the surplus edge, this thimble 
can then be bolted to the inside portion 
of the polish tin lid to form a stabiliser, which 
will help to keep the top and bottom (lid and 
tray) of the filter in line with each other. 

The last stage is now only a matter of. 
assembling the outside mesh cylinder, insert- 
ing the filtering media and placing the lid in 
position, after which the whole unit can be 
bolted to the carburetter. For further stability, 
a length of brass sheet or other metal about tin. 
wide and long enough to reach the bulkhead 
can be drilled at each end and bolted to the 
lid and bulkhead, respectively, and if the 
metal strip is cranked, the resultant spring 
action will keep the lid in a closed position 
and prevent further vibration. 


FILTERING MEDIA 

The filtering media can be a set of three 
nylon pot scourers with the central fasten- 
ing removed (so that each one opens up 
and resembles a doughnut). These are laid 
one on top of the other inside the perfora- 
ted canister. Thick gearbox oil is then 
poured over the nylon media to trap the 
particles of filth as they pass through. 


forations and. then ó 

j Strip of adhesive tape wrepped round 
senpe nt Of top of outer canister tg prevent rattle 
Meccano nuts and n - 
tolts. The smaller 


tube is then soldered 


Bottom portion of 
floor polish tin 
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Hexa: headed screw 
Subsi tutes fer orginal 
LELLI round headed screw 
U Bolted to top of 


carburetter 
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WHEN THE 
ENGINE 
“RUNS ON” 


© Solution for a TE problem 


HE term “running on” is sometimes 
confused with the term “pres 
ignition.” The two are related in 
so far as the cause of each may be 
the same, but they occur under differ- 
ent conditions, 
“Running on” refers to the engine 
continuing to run after the ignition has 


Fig. 1. — Reverse 
flow method of flush- 
ing a radiator. 


Meins water 
supply 


been switched off, combustion in the 
cylinders being effected by something 
other than. the electric spark at the 
plug points. Pre-ignition on the other 
hand is the term used when referring 
to the engine running under normal 
electric ignition and medium to heavy 
load, that is the vehicle is climbing or 
is being accelerated, and the mixture 
being fired before ‘the correct time. 
This causes “detonations,” the metallic 
knocking sound produced by the ex- 
panding gases acting against the piston 
which is still rising towards the end 
of the compression stroke. 

The phenomenon of the engine con- 
tinuing to run after the ignition has 
been switched off can cause the owner- 
driver some anxiety, since the after 
running may be very erratic, uneven 
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and accompanied by heavy thuds due 
to incorrectly timed explosions. 


STOPPING THE ENGINE 

To stop the engine when suddenly 
confronted with this phenomenon can 
present a problem to many. Franti- 
cally turning the ignition switch on 
and off and then perhaps disconnect- 
ing leads to the battery are of no avail, 
and only waste time. Disconnecting the 
petrol pipe at the carburetter will 
eventually result in the engine stopping, 
but it will continue to run until the 
petrol in the float chamber has bcen 
used. 

Best way to stop the engine is to 
sit in the driving position and with 
the ignition switched off engage a 
low gear and let the clutch in slowly. 
The engine, most likely, will continue 
to run, and the car will move 
forward. Then gradually apply the 
brakes which will force the engine to 
stop. The result may be obtained sat- 
isfactorily by engaging the top gear 


Reach too 
“short fe; vee Too. 


pocket =v 
carbon deposits fonts get 


Correct points 
flush with 
inside welt 


Fig. 2.—It is important to use plugs of 


the correct reach. 


and letting in the clutch slowly, but 
care must be taken to avoid damage 
to the transmission by sudden shock. 

There are a good many possible 
causes for an engine to run on. Sel- 
dom is it the result of a single defect. 


Sherp lip which 
becomes dacendescent 


vave Fig. 3.—Sharp edges 
hed on valves should be 
smoothed off. 


The following are possible causes: 


(1) Overheating; (2) Carbonisation; 
(3) Wrong plug reach or type; (4) 
Metal protrusions; (5) Compression too 
high. 


OVERHEATING 
One. of the principal causes of over- 


Correct head thickness 
from merfecturer 


Fig. 4.—Compression ratio of an engine 
can be lowered by fitting a gasket of 
the correct thickness. 


heating is a partially or wholly blocked 
cooling system. 

The cooling system does not in 
general receive the attention it de- 
serves. The bottom hose from the en- 
gine to the radiator should be discon- 
nected occasionally and the radiator 
and engine water jackets flushed out. 
It should be remembered that when 
a car is fairly old its radiator may 
be partially or wholly blocked by sedi- 
ment and corrosion. Cure can be 
effected by using one of the special 
compounds for flushing out radiators.. 


If normal down flushing does not 
improve the flow, the reverse flow 
method proves very effective. A hose 
pipe is connected to the bottom outlet 
from the radiator and with the top hose 
removed water is forced upwards under 
pressure and out of the radiator filler 
cap. 

Other causes of overheating leading 
to running on are: (a) Thermostats 


‘not working properly; (b) Retarded ig- 


nition; (e) Valve timing out; (d) Ex- 
cessive carbon deposits in combustion 
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Home Constructor 
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to all this equipment 
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AT THE MANY JOBS 
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NEW POWER, SPEED, 
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The Wolf Cub is more than an Electric Drill—it HOME CONSTRUCTOR SAW 


is the power unit of all the kits you see illustrated KIT.—The quick Wolf con- 
here. Once you own the Cth—a small additional version gives you this handy 
outlay enables you to widen the scope of your saw kit, for which there 
activities to the extent you desire. Think of the are many home garage uses. 
economy and the new profitable pleasure that will 

be yours. 


Put the Wolf Tool Kit in your garage to-day. 
H OME CONSTRUCTION 


LATHE KIT.—This can be 
assembled with a Wolf out- 


Wot fit in a few minutes. 


HOME CONSTRUCTOR, 
ELECTRIC TOO LS GRINDING, POLISHING & 
BUFFING KIT. Simple Wolf 


(Aust.) PTY. LTD., Conversion gives you this 
` outfit in a few minutes. 
122-124 Sussex Street, Sydney, N.S.W. BX2481 ; 
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chamber exhaust manifold, pipe and 
silencer. 


CARBONISATION 

Carbon is a great retainer of heat, 
and deposits build up in crevices and 
corners inside the combustion cham- 
bers. These deposits rapidly form small 
peaks which SE hot spots and 

` reach temperatures sufficiently high to 
make them incandescent. These hot 
spots continue to fire the charge when 
the ignition is switched off. 

Any roughness on the inside of the 
combustion chamber helps the forma- 
tion of carbon deposits. Therefore the 
smoother the casting, the greater is the 
difficulty for carbon particles to adhere 
to the surface. It is impossible, how- 
ever, to prevent some carbonisation in 
an engine and if it has done over 
10,000 to 15,000 miles de-carbonising 
becomes necessary. 

Excessive carbonisation can be due 
to mechanical defects and other fac- 
tors. The oil should be checked for 
correct grade, level and pressure. Big 
end wear causes excess oil to be thrown 
on the cylinder walls and to be pumped 
past the rings into the combustion 
chambers. Over-oiling also occurs 
when the bores, pistons and rings are 
worn. Too rich a mixture will also help 
carbonisation. 


WRONG PLUG REACH OR TYPE 

It is important that the manufac- 
turer’s recommendation regarding the 
make and type of plug should be fol- 
lowed. Sparking plugs differ from one 
another, despite great similarity in ex- 
ternal appearance. One important dif- 
ference is known as the heat coefficient 
or characteristic. A plug which is 
correct for one engine can run “too 
hot” in another kind -of engine; the 
points may reach incandescent tempera- 
tures and so cause running on. Alter- 
natively, an incorrect type of plug may 
run “too cold,” a result being incom- 
plete combustion under certain condi- 
tions and heavier carbonisation round 
the plug electrodes. . 

The importance of using plugs of 
the correct reach cannot be over- 
emphasised. The reach of a plug is 
very much the same length as the 
thread in the cylinder head. Experi- 
ments have shown that the best posi- 
tion for the spark gap is in line with 
the inside wall of the combustion 
‘chamber (see Fig. 2). If the reach is 
too short the spark is pocketed, and 
this, besides making a pocket for car- 
bon to form, results in bad starting 
and in uneven firing on slow running. 
If the reach is too long, the points 
protrude into the combustion chamber, 
get overheated, and thus cause pre- 
ignition. 

METAL PROTRUSIONS 

Castings such as cylinder heads come 
from the foundry mould with fairly 
rough surfaces. Then surfaces are sub- 
jected to a sand-blasting. | This pro- 
cess tends to remove small particles 
of metal from the surface and make 
it much smoother. Sometimes, however, 
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a small particle escapes the sand blast 
and remains attached to the surface 
of the casting. Such a particle left in- 
side a combustion chamber can very 
quickly become incandescent, similar 
to carbon hot spots. Any metal pro- 
trusions like this should be carefully 
smoothed off. 

Other protrusions may be the sharp 
jagged edges of old cylinder head gas- 
kets extruding into the combustion 
chamber or a sharp edge where the 
cylinder head or block has been 
machined. The sharp edge of the valve 
can act in the same way, especially if 
the edge has become lipped (Fig. 3). 


~COMPRESSION TOO HIGH 


After a cylinder head or block has 
been welded the casting is usually found 
to be warped. This is due to the in- 
tense localised heating by the welding 
torch. To reduce distortion and prevent 


fracture, castings should be pre-heated 
before the welding takes place, but 
even so the distortion is appreciable 
and it becomes necessary to machine 
the fitting face. This removal of metal 
means that unless a gasket is fitted to 
compensate for the thickness of metal 
removed, the combustion chamber is 
reduced. This increases the engine com- 
pression ratio. Ignition is being effected 
by the air and petrol mixture rapidly 
rising in temperature undér the sudden 
compression, causing instantaneous 
combustion. 

To correct the trouble a thicker gas- 
ket or special steel plate should be 
fitted. These can be obtained in various 
thicknesses. The correct thickness may 
be found by trial and error or by 
obtaining from the manufacturer’s 
agent the correct height of the cylinder 
head and then making up this dimen- 
sion by means of the gaskets. 


REAR HUB PULLER 


© Make this tool for your 


Ford rear hubs unless a special type 

of puller, quite expensive to buy, 
is used. Here’s how to make a simple 
and effective tool that does the job 
in quick time with minimum effort. 

Obtain from your local Ford agent 
an old and discarded half-shaft. Place 
the shaft in a vice and cut off $in. from 
the threaded end, leaving about 3/8in. 
of thread. Then cut off about 2in. of 
shaft beyond the recessed edge where 
the thread stops. You are now left with 
a stub of about. 2 3/8in. length with 
one end threaded to receive a nut. 

Screw on the nut in reverse, the 
castellated side of the nut to the stub, 
leaving the normal starting thread 
outermost and ready to be screwed on 
to your car’s half-shaft in due course. 
You may find some difficulty in start- 
ing the castellated end of the thread, 
but so long as the two faces are quite 
parallel to each other you should be 
able to manage this. Be sure to screw 
the nut up tightly. 


USING THE TOOL 

Having jacked up the car and re- 
moved the wheel, turn back the brake 
adjusting wedge completely. (This is 
the square stud on the back of the 


E is not usually possible to remove 


Brake adjuster stud 


Bee Rohe REE 
before the blow is struck. 


Fig. 2.—The tool in use, 
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Ford 8, 10 or Popular Van 


backplate at the top.) The number of 
clicks made by the wedge may be 
counted if it is intended to use the 
existing ‘brake shoes, so that the brakes 
may be reset as they were originally. 

Release the handbrake and, if neces- 


~ old hell-shaFe 
Hub retaining nut From 
ford dealer 


Fig. 1—How the tool is made from 
a discarded half-shaft. 


sary, brace the lever in the forward 
position. This is important because if 
the brake shoes are in contact with the 
hub, they not only hinder its removal 
but may also be damaged. : 
Remove the split pin from the re- 
taining nut and remove the nut and 
thrust washer. Now you are ready to 
put your tool to use. Screw on the nut 
on the stub end of the tool and draw 
it up tightly. The two half-shaft ends 
—stub and your working one—must 
be in absolutely firm contact so that 
no damage may be done to the threads. 
The function of the “drawer” is now 
clear, With a hammer strike a sharp 
blow on the end of your puller. Rarely 
are more than two or three blows 
necessary before the hub slides forward 
on to the tapered half-shaft and key. 
The puller may then be unscrewed 
and the hub removed from the shaft. 
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Has your car lost its 
SS EN 


VEEP 


NDER norma! running conditions the 

l performance of a car so slowly 
deteriorates that the owner is not aware 

of the fact until certain road conditions—as 
for instance, a fairly steep ‘hill that was 
previously easily negotiated in top gear— 
necessitates a change of gear. This falling-off 
in performance is usually accompanied by an 
increase in the consumption of fuel and also 
oil if the cylinder bores and piston rings are 
showing signs of wear. A good method to 
ensure that the ‘car is running at its norma} 
efficiency is to time its rate of acceleration in 
top gear from 30 tu 50 m.p.h. periodically, 
say, Once a month. The same stretch of road 
and fue] should be used, and thesame weather 
conditions observed as far as possible. Calm 
days should be chosen for the tests for a head 
or following wind can Upset calculations. If 
a log or record is kept of the test runs, any 


Lead deposits 
accumulated 
around valve 


Combustion gases escaping 
between valve ang port seatings 


Fig. 1.—There is a tendency in some fuels to 
form a deposit around the valve stem, thus 
eventually preventing the valve from com- 
pletely closing and resulting in burnt seatings 


depreciation in performance will be quickly 
ascertained and the appropriate corrective 
measures taken. 


DEPOSIT ON EXHAUST VALVE STEM 
Nowadays, the amount of carbon and burnt 
deposits that accumulate on the cylinder heads 
and piston crowns is very small indeed and 
will not have an adverse effect upon the per- 
_formance until a very large mileage has been 
covered. However, many modern fuels con- 
tain an anti-knock constituent of lead tetra- 
‘ethyl which, if not inhibited by a suitable 
additive such as bromide, will tend to build 
up a deposit of lead salts around the exhaust 
-valve stem. These deposits are extremely 
-hard and scaly and eventually so accumulate 
that they prevent the free working of the valve 
stem ıh its guide and the valve fails to close 
completely and. tightly upon its seating 
(Fig. 1). As the gases are at their maximum 
pressure and temperature soon after ignition, 
the valve and port seatings are subjected to the 
force of the escaping charge at elevated 
temperatures and pressures and warped valves 
and burnt seatings quickly result under these 
running conditions. . Some valve guides. are 
undercut or recessed to shroud or shield that 
portion of the valve stem that works in. the 
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guide (Fig. 2), and in these designs it is often 
possible to run for quite considerable periods 
without an undue deposit accumulating. With 
the ‘normal design of valve guide as Shown in 
Fig. 1, however, a periodical decoking, a 
thorough cleansing of the valve stem and 
guides together with a careful grinding-in 
or refacing of the valve and port seatings, is 
absolutely essentia) to maintain the engine at 
its full efficiency 


BORE AND RING WEAR 

A gradual but steadily increasing loss of 
performance is inevitable due to cylinder bore 
and piston ring wear. This is associated with a 
smoky exhaust and increased 
oil consumption. The rate E sy Be 
of wear can be considerably 
reduced by changing the oil 
and oil-filters at the recom- 
mended intervals, by the 
periodical cleansing of thevair- 
filter, and also by the 
minimum use of the starting 
choke and warming the engine 
as quickly as possible upon 
starting from cold. The use 
of an upper cylinder lub- 
ricator dispenser and multi- 
grade engine oils are also worthy 
of serious consideration to reduce 
the rate of cylinder bore wear 

f the car in questiun is equipped with a 
starting handle it is a simple matter to check up 
on the condition of the bores and rings. The 
engine is run for a few minutes to warm up 
and after switching off the throttle is opened 
and the handle slowly turned when the com- 
pression of each cylinder can be felt. The 
compression resistance should have an elastic 
quality and should be uniform on all cylinders, 
and if one cylinder offers considerably less 
resistance than the others it is a certain 


cylinders 


End of valve guide 
recessed to 

the working part of 
the valve stem 


Fig. 2—On some engine designs the valve 
guide is recessed. This shields the working 
stem of the valve from harmful deposits, 
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@ Here's how to find 


out why and remedy the trouble 


indication that attention is needed. Loss of 
compression, however, does not necessarily 
imply that it is due to worn bores or piston 
rings, for the trouble can be caused through 
burnt valve seatings or to incorrect tappet 
adjustment. As a check, the valve cover should 
be removed and the valve clearances inspected, 
slowly turning the handle as necessary. If the 
trouble has been caused through insufficient 
inlet-valve clearance, probably the seatings 
have suffered no harm, but with an exhaust 
valve, burning of the seatings is almost 
certain to have occurred and regrinding or 
refacing will be necessary. Incidentally, an 
indication of insufficient inlet valve clearance 


blown betweer 


the two immediate pairs of = 


Fig. 3.—When two immediate pairs of cylin- 

ders have a loss of compression, it is often 

due to a blown gasket. A severe loss of com- 

—- on one cylinder is ol due toa 

lown gasket bétween the cylinder and water 

passage. The text a the signs to look 
or. 


is usually spitting and back-firing through the 
carburetter 

If the tappet settings are correct, the engine 
should be allowed to coo] down and the spark- 
ing plugs removed from the respective faulty 
cylinder or cylinders, and approximately two 
teaspoonfuls of No. 30 S.A.E. engint oil 
carefully poured through the orifice. With a 
s.v. engine this presents no problem, but 
with an o.h.v. unit a force feed oiler may be 
necessary. The sparking plugs should be 
replaced and the engine cranked with the 
starting handle. If the defective cylinders 
have then regained their compression it is 
indicative that the trouble lies with the 
bores and rings, for the oil has temporarily 
sealed the excessive clearances and stopped 
the blow-by of the compression. Should, 
however, the compression still be weak or 
absent, the trouble is due to the valves. It 
should be mentioned, however, that when the 
compression is absent from two immediate 
pairs of cylinders, the trouble can be often 
due to a defective gasket, as shown in Fig. 3. 
Where this has occurred the affected cylinders 
are usually out of commission and pronounced 
misfiring occurs. Another possibility where 
the loss of compression is confined to one 
cylinder is that the cylinder head gasket has 
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blown adjacent to a water passage (Fig. 3). 
Usually, a loss of water occurs which can be 
detected in the sump om the dip-stick, and @ 
film of oil can be seen floating on the cooling 
water when the radiator cap is removed. 


CHECK WITHOUT CRANKHANDLE | 

Where’ a car is not fitted with a starting 
handle 4 general indication of the bore and 
piston ring wear can be assessed by the 
increased consumption of engine oil and the 
cil smoke discharge from the exhaust. Exces- 
sive wear can be confirmed by removing the 
oil-filler cap and carefully listening whilst the 
engine is slowly running. A continuous series 
cf gas puffs indicates that blow-by is occurring 
past the pistons. The best method of testing 
the internal condition of an engine which is 
not provided with a handle, however, is by a 
testing gauge. A good: instrument is rather 
expensive, however, and will probably not 
justify the expense involved for just an 
occasional check-up. You may be able to 
buy a tyre gauge complete with sparking 
plug adaptor, which ‘should prove very 
‘useful for the dual purpose for which it is 
tn aSa plugs are removed from the 
(ngine and the gauge screwed into the plug 
orifice, commencing with No, 1 cvlinder. 
The throttle is then fully opened and the self- 
starter engaged for a few seconds, meanwhile 
making a*niote of the maximum reading shown. 
The gauge is then removed and inserted into 
the next cylinder, and the same procedure 
made and so continued until all the cylinders 
have beem tested. If the maximum and 
minimum readings do not exceed 10 per cent. 
the condition of the bores, rings and valves 
can be regarded as satisfactory. Should the 
readings deviate from these figures an oil- 
sealing test to determine the source of the 
compression loss will be necessary. This is 
done by injecting two teaspoonfuls of No. 30 
S.A.E, engine oil into the spatking plug 
orifice of the faulty cylinders, immediately 
inserting the pressure gauge and taking a 
further reading by following the previous 
procedure. If the defective cylinders are then 
raised to ‘a satisfactory level, the loss of 
compression is due to bore and ring wear. 
Should, however, the reading remain sub- 
stantially the same, then the trouble lies 
either in pitted valve seatings or a defective 
cylinder head gasket. With a gauge test it is 
possible to compare the compression pressures 
of all cylinders with those of a new engine, 
and the degree of loss denotes the condition 
of the cylinder bore and piston rings. 


REBORING OR RE-RINGING 

Where the bore and rings are considerably 
worn there are two alternatives; one is a 
rebore, whilst the other is the fitting of special 
oil control rings. Where the overhaul is 
carried out by a garage, a rebore is preferable 
for many engines require the same dis- 
assembly,for either a rebore or re-ringing, and 
the only additional charge is for regrinding the 
bores and for the replacement pistons. The 
second’ alternative is highly commended to 
the owner who carries out his own repairs, 
for these special rings are self-adjusting to 
a considerable cylinder ovality and are really 
effective in restoring Jost compression and in 
reducing oil consumption. To gain the full 
benefit of these special rings it is advisable 
to have the piston ring grooves turned and 
fitted with the rings at the manufacturers’ 
service depot. This is necessary as in all 
probability the grooves have worn, as shown 
in Fig. 4, and the new rings will not ensure 
a fit unless the grooves are trued-up. 
Also the ridge at the top of the cylinder bores 
will have to be removed se Bm ai 
away or ag 2 top rings are to provi 
clearance. cidentally, a point often over- 
looked after the fitting of new rings is the 
of also replacing the oil filter, 
the new rings in bedding-down inevitably 
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temove minute particles of mistal in the 
process, and a filter that is partially blocked 
with s etc., in all probability 
by-pass the mietal contaminations in the oil. 


|RENEWING VALVE SPRINGS 

_A falling off of the performance at fairly 
high speed levels is often due to the weakening 
of the valve springs, which allow valve bounce 
and delayed closing to occur. Generally 
speaking, it is a good rule to renew the 
valve springs at every second decarbonisation 
or at intervals of between 25,0000 and. 30,000 
miles. The first method is preferable as the 
cylinder head is removed for decarbonising 


i 4-—It is 
often ad- 
visable to have 
the piston ring 
grooves trued- 
up before fit- 
ting new rings. 


Sectiona/ view 
of worn ring 
groove 


atid no. additional dis-assembly is required. 
The exhaust valves should be. renewed when 
they -have been subjected to considerable 
refacing, for the edges will have been so 
reduced that it may become incandescent 
during running, thus promoting early pitting 
and inducing pre-ignition. Fig. 5 shows a 
comparison een a new valve and one 
that has been considerably refaced. 


'WEAK CONTACT-BREAKER SPRING 
An obscure cause of bad performance at 
elevated speed levels is a weak contact-breaker 


Note edge of new valve 


Fig. 5.—When the edge of the head of the 

exhaust valve has been reduced to less than 

1/32in, by regrinding, etc., it must be renewed 

to avoid burning, pre-ignition and pocketing 
within the port. 


spring, which allows insufficient dwell of 
the points to build up a satisfactory magnetic 
field within the coil. Troubles of this nature 
are usually indicated by a “ flat ” feeling of 


accompanied by mi and cutting-out. 
The metal of the contact-breaker spri 
is quite malleable, -by bending it care- 


and 
outwards the lost tension is easily restored. 


Among the principal faults to look for . 
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in the ignition and petrol system are a partially | 
blocked er Si an aoe ective accelerator 
(pump, a ty tol pump, includin 
defective valves, af mettet distorted “or 
torn diaphragm, a worn linkage or push-rod, 
incorrectly adjusted or dirty contact-breaker 
and plug points, or sparking plugs that are 
not suited to performance range of the- 
car. In this respect modern cars with 
their ‘higher compression ratios require a 
“ harder ” or more heat resistant plug than 
older cars, otherwise pre-ignition and “ dry- 
ing-up” will occur at elevated speed levels. 
Conversely, an older car with lower com- 


ratios and lower peak ignition 


CHOKED MUFFLER 

A choked exhaust silencer by causiñg 
excessive back-pfessute can seriously reduce 
the performance. - This trouble is more 
ity oles Oe ee oe eee 
heavy oil consumptio the baffle holes 
within the siléncer gradually become choked 
with the accumulation of catbonaceous oily 
deposits. When this occurs, the exhaust note 
has a muffled and woolly sound and is accom- 
panied by. overheating and excessive fuel 
consumption. The oil deposits can be removed 
from the silencer by removing, then blocking 
one end up and filling with a strong hot 
caustic soda solution, care being taken to 
avoid splashing the hands, etc. After leaving 
the solution within the silencer for approxi- 
mately 30 minutes, drain it off and follow with 
several flushings of clean water. 


SUMP LEAK 
IN AUSTIN 7 


N Austin 7 and other cars where the 
sump cover is made of thin-gauge 
sheet- steel, the sump joint is not 

always completely oil-tight, due to the 
metal “giving” under the sump cover bolts, 
although ordinary washers are fitted. The 
remedy consists in fitting washers made of 
4 in. x 3/16 in. fiat mild steel, as shown in 
the sketch, The three holes at each end 
can be covered by one strip of the steel: 
Dimensions given apply to the 1937 Austin 
7, but can be modified to suit other cars. 


Si 


“ENTS 
aS 


= Re 


N older cars the shock absorbers 

are often the cause of irregular 

noises when the car is in motion: 

the usual symptoms are dull, 
bumping noises, which almost in- 
variably indicate that the rubber 
mounting bushes are worn. As the 
springs flex, the bolts securing the 
shock absorbers to the chassis are 
able to move up and down slightly 
without actuating the shock absorber 
arm. Further movement brings the 
bolt in sharp contact with the inside 
of the bush, and it is this which 
causes the noise. 

Fig. 1 shows, in an exaggerated 
form, how the bush wears and allows 
the bolt to move. The obvious 
remedy is the renewal of the bushes. 
A temporary expedient consists of 
fitting a sleeve over the bolt so as 
to e up the play between the bolt 
and the rubber bush. The sleeve may 
consist of a length of tinplate 
wrapped round the bolt as in Fig. 1. 


GLAZED SHOCK ABSORBER 
DISCS 


With friction-type shock absorbers 
noises and squeaks may occur 
although the mounting bushes are 
quite in order. These noises are 
caused by the friction dises becoming 
glazed by the constant movement to 
which they are subjected. A little 
kerosene squirted on the edges of the 
discs will stop the noise temporarily. 


Strip of wnplate wrapped 
re spindle to pack 
worn rubber bush. 


Fig. 1—Worn bush which allows the 

bolt securing the shock absorber to 

the chassis to move can be a source 
of noise. 


It must be understood, however, that 
this treatment is unlikely to effect 
a permanent cure. Also the kerosene 
may reduce the effective resistance of 
the shock absorber. Therefore, at the 
first opportunity the offending com- 
ponent should be dismantled and the 
fibre discs rubbed down with coarse 
emery paper, or a file, until no glazed 
patches remain. 


DRUMMING NOISES 


There is a type of noise peculiar to 
metal-bodied cars which takes the 
form of a drumming sound. It is 
caused by the vibration of the metal 
panelling, particularly the roof, in 
unison with the vibration of the 
engine. Very often a considerable im- 
provement can be effected by remoy- 
ing the trimming from the inside of 
the roof and wedging a number of felt 
pads between the cross members of 
the roof and panelling. Sheets of 
cotton wool or light felt glued to the 


panelling itself will also provide a. 


certain measure of sound insulation. 
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ATILE 


@ Ways toicure body and suspension noises, plus 
advice on keeping engine fumes out of the car 


SQUEAKS WHEN CORNERING 

Another squeaking noise, which 
comes from outside the car, but which 
can clearly be heard when driving, 
is produced only when the car is 
cornering. It is often produced by 
loose wheel spokes. The fact that it 
happens when cornering provides the 
clue to its source. This'is usually 
confirmed on examining the offending 
wheel or wheels by signs of rust 
around the spoke nipples. The slight 
movement of the loose spokes wears 
away the enamel at these points and 
allows rust to form. The obvious cure 
is to tension up the spokes, taking 
care at the same time to maintain 
the alignment of the wheel. 

Squeaks which appear to come from 
the instrument panel may be due to 
friction between the bonnet and tape 
round the edge of the scuttle. Rub- 
bing the tape with soap is all that is 
needed to stop the noise. It must 
not be forgotten, also, that tools under 
the bonnet are likely to cause rattles 
unless carefully packed. 


ENGINE FUMES 

Engine fumes are usually associated 
with an engine which needs reboring, 
The burnt gases blow past the pistons 
and escape from the breather. A fume 


Fig. 2.—Rattling bonnet can be easily 
cured by fixing pieces of rubber at the 
edges as indicated. 


. consumer will often provide a simple 


cure. 

Sometimes, however, fumes make 
their way into the interior of the car 
even when the engine is in good con- 
dition. The most likely causes of 
these fumes are either burning. oil 
from the exterior of the engine or 
leaks in the exhaust system. - An 
engine which has been allowed to get 
dirty and covered with oil will invari- 
ably smell when hot. 

Two sources of burning oil fumes 
are frequently encountered. One is 


Extractor action of open windows. 


Exhaust fumes sucked into cer 


Fig. 3.—Open windows will often in- 
duce fumes from a faulty exhaust 
system into car. 


a faulty cylinder head cover washer 
which allows oil to seep on to the 
exhaust manifold, where it burns; the 
other is caused by oil from the air- 
filter running down on the manifold. 

Leaks in the exhaust system may 
occur at the flange joint between the 
manifold and exhaust pipe, and ean 
easily be detected by a hissing noise 
from the joint. If this flange is loose 
or the gasket broken the escaping 
gases will immediately find their way 
into the body of the car. A less obvi- 
ous source of fumes is the muffler 
joints themselves. It might be as- 
sumed that the gases would be carried 
away by the motion of the car, but 
often this is not so (Fig. 3). 

Usually the fumes are caused by 
nothing more serious than the muffler 
clips having worked loose, but gases 
may also enter due to the tail pipe 
being too short. 
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Check Your Gearbo 


@ Locating faults in plain and synchromesh 
gearboxes, with instructions for overhaul 


the gearbox can be gained by ex- 

amining the oil drained from it. 
While it is not unusual to find chips 
from the gear teeth in the older type 
of gearbox should the gears have been 
“crashed,” a more important. symptom 
is a fine metallic powder in the oil, 
which frequently indicates that a bear- 
ing has broken „down. 


Ae indication of the state of 


Worn splines 


‘Born pes 


hearings 


It is advisable to determine which 
parts are worn before dismantling the 
box; when it is removed it undoubtedly 
requires an experienced eye to detect, 
for instance, the small amount of wear 
in a bearing sufficient to cause noisy 
operation. Fig. 1 illustrates points to 
be looked for. : 


WORN WHEEL BEARINGS 


A noisy gearbox when the car is 
running may be due simply to worn 
gears, or chipped or broken teeth due 
to bad gear changing. Usually the 
bearings will also be worn, and this 
wear in itself will be quite sufficient 
to cause undue noise, although the 
gears themselves may be in reasonably 
good condition. The spigot bearing in 
the mainshaft is a common cause of 
this defect. . 


Adjustment tor 
end play 


If the noise is apparent when the 
vehicle is stationary, wear is indicated 
on the constant-mesh gears. Alterna- 
tively worn mainshaft or slack layshaft 
bearings may be the cause. If the 
noise emanates from the constant-mesh 
gears, a new set of gears is essential. 
It is preferable to fit new parts, al- 
though very frequently gears from 
another gearbox will prove quiet when 


wor teeth on 
sliding gears 


bearings 


Fig. 1.—Faults to look for 
in a worn gearbox which 
cause excessive noise and jumping out 
of gear. 


put into service with a different com- 
bination of gears even though they 
may have been noisy in their original 
box. : 

Layshaft gears are often of the hol- 
low type, running on a fixed shaft. 
When roller bearings are used, renewal 
is seldom difficult. It is not unusual, 
however, for the shaft to be fitted 
with bronze bushes. While these bushes 
can be pressed out and renewed, an 
expanding reamer is nearly always 
essential in order to obtain a good 
running fit on reassembly. In this case 
it is best to leave the work of renewing 
bushes in the hands of a capable re- 
pairer. 

Noise is.sometimes due to endplay 
of the layshaft. In some cases provision 
is made for adjustment by means of 
thrust studs or 
screws as shown in 
Fig. 2. After slack- 
ening the locknut, 
the set-screw should 
be tightened until it 
is felt to “bite.” It 
should then be 
screwed back } of a 
turn and the lock- 
nut retightened. 


Adjustment 


: SELECTOR 
Fig. 2.—End adjustment of the layshaft may be pro- MECHANISM 
vided as shown on right. After slacking the nut, tighten A not unusual 


the set-screw. 
18 


fault is for a gear 
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to jump out of engagement. Often 
the trouble is due to wear on the gear 
teeth, which tends to force the gear 
wheels apart. The trouble will be 
aggravated if the selector rods or forks 
are worn, or if the spring-loaded balls 
which locate the selectors fail to seat 
properly. This may be due either to 
weak or broken springs or to wear in 
the slots in which the balls seat. 

Fig. 3. illustrates some selector 
troubles. When the trouble is due to 
wear in the slot of the selector rod, 
judicious deepening of the slot by 
grinding or stoning will often cure it. 
If a weak selector spring is the cause, 
a new one should be fitted. In some 
cases the spring controlling the reverse 
gear is stronger than that provided for 
the forward speeds; try fitting a re- 
verse spring to the forward speeds. 

Wear in the selector bars which con- 
trol the movements of the sliding gears 
may take place at the sides of the slot, 
with which the gear lever engages, or 
in the forks and the groove in the 
boss of the sliding wheel. It is pos- 
sible to remedy this by fitting new 


Gear fails to . 


Weer on mesh fully 


se/ector bars 


Wern slots, 
grind as shown CH 


Weak selector sarings ~~ 


Fig. 3.—Selector troubles which con- 


tribute to jumping out of gear. Reme- 
dies indicated are dealt with in the 
text. Although for simplicity’s sake an 
old-type box is shown, the points apply 
equally to a modern assembly. 


parts, or by building up the worn sec- 
tions either by welding or, in certain 
cases, by riveting on suitably shaped 
packing. Slight backlash seldom causes 
trouble when ‘a ball-change is fitted. 
When a gate-change is used, however, 
the gear lever may butt against the end 
of one slot before the gears mesh 
correctly. By filing the slot (as in 
Fig. 3) the gear lever will move the 
selector farther in the required direc- 
tion, so that the gears are fully 
meshed. Jumping out of gear may 
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occur when the box is mounted sep- 
arately from the engine, and is con- 
nected by a short shaft, if the gearbox 
is = correctly aligned with the crank- 
shaft. 


OIL LEAKS 

Oil leaks can usually be rectified 
without difficulty when the box is dis- 
mantled. They are usually due either 
to badly fitting flanges or to faulty 
oil-retaining devices. Often a bearing 
which is rotating in its housing will 
cause an. oil leak. 

Having diagnosed the faults that 
exist in the box, the question of over- 


Splines 


Screwed 


Arrow on shaft 
and heuting 


Fig. 4.—If a Hardy-Spicer propeller 
shaft is uncoupled as shown, the arrows 


on shaft and housing must be in line- 


on reassembly. 


haul arises. Generally speaking, the 
earlier plain type of gearbox is by far 
the easiest to overhaul. More recent 
synchromesh designs are considerably 
more complex, while the pre-selector 
or self-changing box should be tackled 
only by an experienced mechanic. 


GEARBOX REMOVAL 


The removal of the gearbox from 
the car will depend on the design. The 
simplest proposition is the separate 
gearbox connected to the engine by a 
short cardan shaft. When the gearbox 
is attached to the clutch housing it 
may be necessary either to disconnect 
the gearbox from the bell housing, or 
to remove the housing complete with 
the gearbox, according to make of car. 

It is often necessary to support the 
gearbox by means of a jack while dis- 
connecting it from the engine, subse- 
quently either lifting it out of the 
chassis or dropping it downward. It 
will, of course, be necessary to discon- 
nect the universal joint, and the torque 
tube attachment, when fitted, from the 
rear of the gearbox. 

When a Hardy-Spicer universal joint 
is used it is not always necessary to 
uncouple the joint at the flange bolts 
before removing the box. On unscrew- 
ing a collar at the end of the shaft 
the splined end of the propeller shaft 
can often be pulled out of the splines 
in the joint on removing the box. When 
the shaft is replaced, the splines should 
be engaged so that the arrow on the 
shaft registers with the arrow on the 
casing, as shown in Fig. 4. 

In the majority of gearboxes the 
design is such that the bearings can be 
“forced endways out of their housing, 
leaving the shafts free to be manoeuvred 
and removed through the top opening. 
The selector mechanism usually comes 
away with the top of the gearbox. In 
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some cases, however, the selector rods 
are left in place on removing the gear- 
box lid. When this is the case care 
should be taken to remove all external 
locking parts. The selector locking 
springs and balls may have to be taken 
out, for instance, after unscrewing 
the plugs, before the lid is lifted. 


LAYSHAFT 

When the gears are exposed it is 
usually necessary to begin work on the 
layshaft. In most cases the speedometer 
driving-gear must be removed before 
commencing operations, while the 
couplings on mainshaft and final shaft 
must be detached in most cases. When 
the layshaft is carried in ball bear- 
ings, the end covers which enclose the 
bearings must be unscrewed. It is 
usually possible to tap the shaft gently 
in an endwise direction from each end 
alternately; if carefully carried out 
this procedure should allow the bear- 
ings to be pressed out of their hous- 
ings. Inspection of the bearings will 
reveal whether this procedure is likely 
to be successful, since it will obviously 
be useless to drive a bearing up against 
the flange of its housing. 

The work is somewhat easier when 
the layshaft is of the hollow type, 
since the shaft on which it runs can 
normally be driven out of the box 
after removal of a fixing stud or bolt 
passing through one end of the shaft. 
Extraction of a shaft of this type is 
often facilitated by inserting a bolt in 
a hole tapped for this purpose in the 
end of the shaft. As the shaft is re- 
moved the gear assembly will fall into 
the bottom of the box. The primary 
shaft, driven by the clutch, and the 
final shaft, which drives the propeller 
shaft, form two sections, the final shaft 
spigoting into the primary shaft and 
running in either a plain, ball or roller 
bearing. 


PRIMARY SHAFT 

The primary shaft is usually carried 
in a large double-ball or roller bear- 
ing. In most cases on removal of 
the bearing cover the bearings and 
constant-mesh pinion can be withdrawn 
without great difficulty. The final 
shaft can then be removed, endwise, 
into the box from the rear, and 
the shaft raised at one end and with- 
drawn through the top of the box; it 
may be necessary to slide the gears off 
the splines, removing them separately. 

In some cases, when the gearbox is 
bolted to the clutch housing, the gear 
clusters may come away with the 
clutch housing when this is parted from 
the gearbox. 


REMOVING RACES 

Care must be taken when removing 
the bearings not to apply unnecessary 
force. Any retaining spring clips fitted 
must be removed. If the bearings have 
to be driven out the force must be 
applied squarely, and a proper extrac- 
tor used if possible; when tapping out 
a race a piece of tubing of suitable 
diameter often proves useful, as shown 
in Fig. 5. Usually, the outer race is 
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a tight fit in its housing, the inner race 
being a push fit on the shaft. When a 
bearing breaks down, the outer race 
sometimes rotates in its housing. It 
may be possible, when only very slight 
slackness exists, to tin the outside of 
the race with solder in order to restore 
a tight fit in the housing. Usually, 
however, it is advisable to have the 
housing turned out to a specific over- 
size and to fit an oversize bearing. 
Reassembling the gearbox will be 
undertaken in the reverse order to dis- 
mantling. Care should be taken to 
replace all shims, bearing-retaining 
spring-clips, and oil retainers correctly. 


SYNCHROMESH GEARBOXES 


A typical synchromesh layout is that 
shown in Fig. 6, where it will be seen 


. that double-helical gears are employed, 


and that synchromesh is provided in 
second, third and top ratios. The con- 
stant mesh gears, second gears B and 
third gears C are permanently in mesh, 
but whereas the constant mesh gears 
are fixed on a primary shaft and 
counterbody, likewise all the other 
counterbody gears, the second and 
third mainshaft gears are free to re- 
volve on the mainshaft, being bushed 
internally and engaged by means of 
dogs formed on the gears. 

In Fig. is shown the first main- 
shaft gear splined to slide on the sleeve, 
which-in turn is. splined to the main- 
shaft. Machined in the front end of 
the sleeve is the outer cone which 
contacts with the second mainshaft 
gear when about to engage second 
gear, the internal dogs on the first 
speed subsequently locking the second 
gear to the mainshaft. The synchro- 
nising of the gear speeds before en- 
gagement is, of course, provided by 
the cones of the respective gears, and in 
order to provide sufficient pressure 
when engaging, the sleeve has a series 
of spring-loaded balls which engage 
in a groove cut in the inside of the 


Fig. 5. — When 

driving ball-races 

into or out of 

their housing it is 

advisable to use 

a length of tubing 
as shown. 


Inner rece push 
fit on shaft 


mainshaft gear. Subsequently, the syn- 
chromesh action is governed by both 
the actual fit of the cones and also 
the amount of tension exerted by the 
springs in the synchromesh sleeve. 


THIRD AND TOP GEARS 


Third and top synchromesh is pro- 
vided by the assembly shown in Fig. 8. 
The outer ring controlled in movement 
by the change-speed lever has internal 
dogs formed in both edges and is 
splined and spring-loaded on to the 
centre boss. The latter is splined and 
free to slide on the mainshaft so that, 
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on engaging. the dogs on third gear 
and constant pinion for the third and 
top gear respectively, a positive drive 
is provided. The first gears are straight 
cut, and orthodox methods of engage- 
ment are employed. - 

From the aspect of overhauling 
there are several points worthy € 
special mention to those interested in 
a major job of this kind, and even to 
those who are experienced in general 
mechanical work. 

Usually, removal of the gearbox 
from the chassis provides little diffi- 
culty. With unit three-point suspen- 
sion and an open propeller shaft the 
front universal joint has to be un- 
coupled, also the rear gearbox mount- 
ing and then the clutch housing bolts, 
taking care meanwhile to support the 
back end of the engine. It may then 
perhaps be necessary to lift the engine 
at the rear before drawing off the com- 
plete gearbox, so as to clear the centre 
cross member. Otherwise, if the engine 


is mounted at four points, the gearbox 


will be free for withdrawal after drop- 
ping the front universal joint and dis- 
connecting the clutch housing. 


Fig. 6.—Typical synchromesh layout in 
which double helical gears are used. 


DISMANTLING THE BOX 


When the box is on the bench, either 
the primary shaft or complete main- 
shaft assembly is first withdrawn com- 
plete with bearings. The mainshaft will 
be spigoted into the primary shaft with 
‘either bush or roller taking radial load. 
Thrust in the spigot bearing may be 
taken by a ball or thrust pad, and 
when separating the two shafts care 
should be taken to prevent it from 
falling inside the box and becoming 
lost. The layshaft may be flanged or 
dowelled to one end of the gearbox 
shell, and its withdrawal will then re- 
lease the counterbody and gears which, 
it will be noted, are a free sliding fit 
on the splines, except first gear, which 
is integral with the counterbody. Se 

In replacing worn gears, it is advis- 
able to renew them in pairs, as replace- 
ment of one pair invariably tends to 
‘create noise and cause accelerated wear 
of the new one. Should the bushes in 
second and third mainshaft gear be 
worn it will be necessary to send them 
to a specialist for rebushing. * 


FITTING NEW COUNTERBODY 


In fitting up the counterbody with a 
new gear or perhaps renewing the 
counterbody itself, the new part will 
~ probably require easing down slightly 
on the splines to give free longitudinal 
movement. This can be done by smear- 
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ing a little fine grinding compound on 
to the parts concerned and working 
them together until free, when all 
traces of compound should be washed 
away. Similar treatment may be given 
to the first mainshaft gear if occasion 
should demand replacement. 


Fig. 7.—First 
mainshaft gear 
splined to slide 
on the syn- 
chron ising 
sleeve. 


The synchromesh adjustment re- 
quires considerable care. The setting 
of the spring tension is, of course, gov- 
erned by the strength of the springs, 
and if they appear to have collapsed 
they should be replaced. However, if 
before dismantling for overhaul the 
gear- lever “fell” into gear in a “sloppy” 
manner, there being little resistance 
when moving the lever out of neutral 
and into gear, it can safely be assumed 
that the spring tension can be increased. 
Should the springs on examination ap- 
pear to be in reasonable condition, 
their resistance: can be increased by 
packing out with small shims. This 
should not be overdone, or the gear 
will be stiff and difficult to engage. 

Incidentally, the synchro spring ten- 
sion of second gear should be stronger 
than third and top, owing to the larger 
step in ratio between second and third. 
Reassembling the springs and balls will 
require some patience, but a little 
grease applied judiciously will help. 


GRINDING-IN CONES 


The next step is to ensure a perfect 
fit of the cones. This is most effec- 
tively done by grinding the cones to- 
gether in pairs, using fine grinding 
compound thinned down with a little 
light oil. 

Dealing with top first, mount the 
mainshaft in a vice with cone in posi- 
tion on the shaft and smear a little 
compound on the cone of the constant 
pinion before placing the pinion shaft 
on the spigot. The pinion shaft may 
then be worked by hand, similar to 
grinding-in valves, until the cones show 
a perfectly even contact surface. The 
second and third cones are treated ‘in 
the same way, mounting the cones to- 
gether on the mainshaft so as to obtain 
absolute accuracy. 


REFITTING INTO BOX 


Having overhauled the synchro and 
fitted any new gears which may have 
been necessary, assembly into the gear- 
box shell is reasonably straightforward. 
The layshaft and counterbody assembly 
are the first to be refitted and if a 
thrust washer is provided for the latter, 
care should be taken in. giving the 
correct amount of end float. The 
mainshaft assembly follows, but there 
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may be some difficulty in meshing the 
gears with those of the counterbody, 
which will need ‘sliding into correct 
position to locate with the former, This 
is most important, as with double- 
helical gears it is easily possible to 
only partly mesh two gears. This may 
have disastrous results, such as tooth 
breakage. Probably the mainshaft. will 
almost obscure the  counterbody 
assembly when in position, but a mirror 
or flashlamp will be helpful in making 
certain that the gears are properly 
meshed. > 

Finally, the primary shaft is refitted, 
taking care of its spigot bearing and 
thrust ball or pad: The usual per- 
missible mainshaft float is .004in., this 
being determined in assembly by the 
pines of thrust pad or diameter of 
all. 

It is sound practice to renew all 
oil retainers and paper flange washers 
which invariably become damaged in 
dismantling, the cost of renewal being 
very small as compared with that of 
dismantling the box again should any 
leakage develop later. 


ADJUSTMENT 

Once the gearbox is reassembled 
there is, of course, no external ad- 
justment for the synchromesh, but it is, 
nevertheless, impossible for it to be 
effective if, after declutching, there is 
the slightest drag from the clutch plates 
which are infinitely more powerful than 
the action of the synchro cones. Drag 
from the clutch is usually most notice- 
able when engaging first gear from 
rest, when- the still revolving counter- 
shaft gear will strike and grate against 
the stationary mainshaft gear. 

Many clutches of modern design 
have no internal adjustment that can 
be made without dismantling the unit, . 
but there is always an adjustment be- 
tween clutch pedal and operating arm, 
so that, if there is too much lost move- 
ment in the travel of the nedal, it can 


Fig. 8.— 

Third and 

top gear op- 

erating 

sleeve assem- 
bly. 


ment, thus giving the clutch operation 
greater movement and reducing drag 
on the driven plate. The clutch ad- 
justment should always be carefully 
maintained to prevent wear œn the 
synchro and damage to the first gears. 

It is equally important for the driver 
of the car with a synchromesh gearbox 
to remember that he must not snatch 
the gear lever into position, but -must 
do so with a slow, firm and progres- 
sive movement, thus allowing time for 
the cones to pick up or reduce the 
speed of the engaging member. 
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SERIES 1,2 &E 


ECARBONISING should present no 


difficulties. . Experience has shown, 

however, that time and trouble can 
eometimes be saved by bearing in mind one 
er two points. Beginning with equipment, 
in addition to the standard tool kit, a valve- 
spring compressor will be required, together 
with a suction valve-grinding tool, and a 
special tool for locating the cylinder head. 


DISMANTLING 

The first step on earlier models will be to 
remove the bonnet. Do not remove the 
screws holding the rear hinge plate, as it will 
be difficult to replace the nuts behind the 
scuttle, without removing the sloping board 
behind the instrument panel. Instead remove 
the two bolts through the rear ends of the 
‘bonnet stays, so that the top of the radiator 
can be eased gently forward until the front 
‘end of the bonnet hinge ‘is clear of its socket. 
~ While the radiator is draining, disconnect 
‘the battery and remove the air intake silencer. 
Disconnect the outlet hose from the cylinder 
thead and release the tension on the fan belt 
(Fig. 7). Note the generator leads before 


disconnecting them and remove the gener-. 


‘ator after unscrewing the bolts which at- 
tach the adjustable portion of the generator 


«cradle to the bracket on the cylinder head., 


ter disconnecting the sparking plug 
Teads, arid the high-tension and low-tension 
teap from the distributor, remove the dis- 
tributor as a unit by slackening the set-screw 
which" locks the timing lever to the head, 
making a note, when the quadrant is graduated, 
of its position in relation to the arrow mark 
on ‘the. head. -On no account slacken the 
clamping bolt attaching this quadrant to the 
distributor, or the timing will be disturbed. 
It is well to remove the sparking plugs, to 
eliminate any risk of fractured insulators 
should a spanner slip. 


SLACKENING CYLINDER-HEAD NUTS 
» On Series E models detach the carburetter 
throttle control from the carburetter. The 
13 cylinder-head nuts can then be slackened 
half a turn at a time in rotation, and the 
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cylinder head lifted. 
The joint can be 
broken by replacing 
the sparking plugs 
and turning the 
engine sharply with 
the starting handle. 
After lifting the 
head, withdraw the 
gasket carefully, so 
that it is not bent 
or damaged, as it 
may be possible 
to use it again. 

Carbon deposit can then be scraped from 
the cylinder head and piston in’ the usual 
manner, taking care not to damage the piston 
crowns. When everything is thoroughly 
clean, the valves can be removed. At this 
stage the best plan with earlier models is to 
jack up the front axle as high as possible and 
rest it on bricks or wcoden blocks, as this 
enables the cotters and tappets to be more 
conveniently reached. On the Series E 
model, it will be necessary to remove the 
nearside front wheel; this will reveal an 
inspection plate on the inner surface of the 
wing (Fig. 8). Thoroughly clean away all 
deposits of mud, and detach the plate, when 
the carburettor and manifold, and ‘the valve 
chamber will be accessible. 


Fig. 7. — Generator belt tension is adjusted 
by slackening the nut shown and swinging 
the generator upward, 


ACCESS TO VALVES ._ 

To work on the valves, it will be necessary 
to remove the inlet and exhaust manifolds. 
When detaching the valve cover plate, take 
care not to damage the gasket beneath it. 
Plug the two oil return holes in the valve 
chamber with rag, and compress the valve 
springs with a suitable tool. .The best plan 
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@ Part 2. De-coking, checking 
bearings, pistons and rings, 
and tuning 1935 to 1939 models 


is to insert the claws in the,lower coils of the 
spring, instead of under the collar. Thus, 
when the spring is compressed, the collar will 
be left in place, retaining the cotters; it can 
then be pushed up by hand, allowing the 
cotters to be removed comfortably. Each 


Fig. 8.—On the Series E “ Eight" access to 

the carburetter, manifolds and valve chamber 

is simplified by removal of the inspection. 

plate from the nearside wing, after taking, 
off the wheel. 


valve is numbered, so there is no difficulty 
in grinding it in on its correct seating. As 
there is no screwdriver slot on ‘the later’ 
models, the suction valve grinding tool shown 
in Fig. 9 must be used. = 

When replacing the valves, fit the exhaust 
valves first, as there is slightly less space 
available around these. 


VALVE CLEARANCES 

The valve clearances shouid“ then be 
adjusted. The tappet clearance on the 1935 
and Series 1 and 2 models should be .orgin. 
when the engine is hot. As in this case the 
tappets will be adjusted with the engine 
cold, a clearance of :o2ọin. should be allowed. 


‘On the E model, clearance should be .017" 
hot or 


018” cold. A thin spanner is 
used to hold the fiat on the head of the 
tappet while the lock-nut is slackened with a 
jin. spanner. The hexagonal tappet screw 
can then be turned with a third spanner, and 
held while the lock-nut is tightened. 

Although the use of three spanners as 
described does not present any difficulties 
once the knack has been acquired, adjust- 
ment can be simplified by filing a strip of 
metal until it will just fit on the flats of an 
adjacent pair of tappets, thus preventing 
them from rotating, so that two spanners can 
be used, one on the lock-nut and the other on 
the tappet screw, (See Fig. 10.) 

When. replacing the_cylinder head, it is 
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always wise to use a fresh gasket if there is the 
slightest doubt concerning the old one. Lower 
the head on to the gasket, and insert the special 


- cylinder head locating tool right home into 


the distributor spindle tunnel. The best 
plan is to tighten down the cylinder head 
‘evenly, leaving off generator bracket and air 


Fig. 9.—A suction 


is necessary when 
grinding-in the 
valves. A light 
spring should be 
placed under the 
valve head so 
` that it is raised 

after every few 
reciprocations. 


silencer bracket. In earlier models it is best 
not to refit the horn at this stage. After firmly 
tightening the cylinder-head nuts, pulling 
cown each a qu^rter of a turn in the order 
shown in Fig. 11, the special locating tool can 
be w.thdrawn and the «i t ibutor replaced. 
Replace the manifolas, fit the hose con- 
nect on, screw home the sparking plugs, and 
fill the radi-tor. Run the engine for a few 
minutes unt 1 .t is warm, n akiig sure that the 
fin belt is weil clear of the c-ankshaft pulley. 
The cylinder head and m^nifold nuts can 
tien be tightened down comfor‘ablv, before 
refitting generator, horn and air silencer. 


*BIG_ENDS 


If the engine is dismantled for recon- 


ditioning, it is essential to preserve the correct ` 


clearances. As the big-ends will not pass 
through the cylinders, the engine must be 
dismantled and assembled from below.~ On 
the 1935 Series 1 and 2 models, the connect- 
ing rods are directly lined with white metal, 
and are of the full-ring butted type, so that 
they must not ‘be scraped in or fitted, nor 
must the bearing caps be filed to take up wear. 
No shims are used. The ,standard radial 
clearance is .OOI2in. 

On the Series E engine the same rulings 
regarding filing the bearing caps or rods apply. 
In this case the bearings are in the form of 
renewable steel-blacked shells, and if the white 
metal should run, the liners should be 
replaced by new ones. This again renders 
hand fitting superfluous. 


CRANKSHAFT BEARING CLEARANCE 

On all models the crankshaft bearings should 
have a standard radial clearance of .o2 mm., 
plus or minus .or mm., and are of the lined 
white metal steel-backed type, needing no 
fitting. End-float is controlled by the central 
main bearing, and should be between .4 mm. 
and .095 mm. Standard undersize bearings 
are available for reground crankshafts. 

The pistons are of aluminium alloy, the 
earlier type having two compression rings, 
with one-scraper ring above the gudgeon pin 
¿and one scraper on the skirt. It will be seen 
'that the pistons are marked A, B, C, D and E. 
A is the standard size, +.001in., +-.002in. 
or +.003in. B is .o1oin. or .or5in. oversize 
tnd is intended for the first rebore. C is 
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valve grinding tool 


+.020in. or +025in., D, +.030in. or .035in., 
and E, +.o040in. or +.045in. The number 
of tfmes that the engine has been rebored can 
thus be gauged. 


PISTON RINGS 

The piston rings should be a free but snug 
fit in their grooves. The gap should be .oo2in.: 
to .006in. for the compression rings, whereas 
the scraper ring should have a gap of .or2in. 
The piston clearance at: the skirt should be 


.007in. The gudgeon pins, which are*held in’ 


the split small-ends by pinch bolts, should be 
a push fit in the pistons when cold. The 
connecting rods should be movable, but 
should not swing freely. When reassembling, 
make sure that the pinch bolts are toward the 
offside of the engine. 

If the timing chain is to be removed, the 
fan pulley must be withdrawn after unscrewing 
the starting dog. When the timing cover has 
been removed the timing chain sprockets will 
be exposed and can be withdrawn as. an 
„assembly after unscrewing the camshaft 
sprocket locating screw and lock washer. 
Ease the sprockets gently off their respective 
shafts with the chain in place. 


TIMING CHAIN 
Examination of the timing chain will show 
that it has two bright links, which correspond 
with a tooth marked “T” on each of the 
sprockets. Place the sprockets on the bench 
with the keyways on the top. This will bring 
the “T” marking at the top and bottom of 
g the sprockets respectively. The chain should 


Strip tiled to 
tit borneen 


H Flats on 
flats 


tappets 


Fig. 10.—Instead of using three spanners 

when adjusting the tappets, the tappet can 

be prevented from rotating by filing a strip 

of metal until it will just fit between two 

adjacent flats, as shown. Two spanners 

can then be used on the lock-nut and tappet 
screw in the usual way. 


then be fitted to th 
shortest portion, consisting of 12 links, at 
the top—that is to say, to the left when looking 
at the front of the engine. 

The bright links -on the: chain will then 
match up with the “ T” markings. As a 
final check on the timing after assembling the 
engine, set No. 1 or No. 4 cylinder inlet valve 
to the special clearance of .o2s5in. when the 
engine is cold. Bring the corresponding 
piston to T.D.C. by locating the hole inthe 
fan pulley flange in line with the timing mark 
on the timing chain cover. The valve should 
just open at this point if the timing is correct. 


UNIVERSAL JOINTS 

The later models have Hardy-Spicer needle- 
bearing universal joints, which are packed with 
grease, and consequently need\ no lubrication 
during the normal life of the car, apart from 
regular application of the of] gun&to the 
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sprockets with the’ 


sliding joint at the front end of the propeller 
shaft. Set 

A point to be borne in mind is that if this 
sliding joint is dismantled, it must be re- 
assembled with the arrows’ registering, or 
the balance of the propeller shaft will be 
upset. ; = 
» The early models were fitted with fabric 
disc joints which will occasionally need 
renewal. These joints are provided, with a 
centring device, consisting of a plate attached 
to the gearbox or back axle spider, with a 
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Fig. 11.—The cylinder-head nuts should be 
ulled down a quarter of a turn in rotation 
in the order indicated. The upper sketch 
shows the cylinder head fitted to the 1935 
model and the Series 1 and 2 cars, while the 
lower is that used in the Series E engine. 


central bearing which fits over a boss on the 
end of the propeller shaft. Care should be 
taken in reassembling the joints, since if the 
centring plate is fitted to the wrong holes in 
the fabric disc, so that it is rigidly fastened 
to the propeller shaft spider, the universal 
joint will only be centred on the propeller 
shaft, and will not necessarily be concentric 
with the back axle or gearbox shaft. . 

The correct method of assembly. is as’ 
follows: The centring plate. should have its 
projecting bearing facing the propeller, shaft 
boss, as shown in Fig. 12.. The fabric disc 
is attached to the propeller shaft. through 
three of the six holes, and the centring plate 
and gearbox or rear axle spider are then bolted 
through the remaining holes. Do not overlook 
the distance washers, one on-each side of-the 
plate. : pT 

(To be continued) 


Spacing washers `>- 


~ Centralising 
plate 


Propeller Oriven 


shaft boss 


Fig. 12.—If the fabric universal joints fitted 

to 1935 models are dismantled they should 

be reassembled as shown. It is particularly 

important that the centring plate should be 
correctly fitted. 
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WINDOW WINDER REPAIRS 


ROUBLE with window regulators 
‘usually originates from two 
causes, namely warping of the car 
body causing jamming of the glass 
and the entry of water which rusts 
the mechanism and makes it work 
stiffly. - There is usually a certain 
amount of warning before the mech- 
anism ceases to function entirely. The 
window first becomes stift to wind up 
and down. Then it finally jams, or 
else something snaps and the operat- 
ing handle goes round without moving 
the window. 


REMOVING DOOR HANDLE 


If.a window is inclined to jam it is 
unless to force it, as this may strain 
or seriously damage the operating 
mechanism. Inspect the grooves in the 
frame in which the glass slides. Some- 
times these are lined with felt and 
this may become rucked up. If so, 
it should be smoothed down and stuck 
in position with a little liquid glue. 


Assuming there is no external cause 
for the window’s failure to operate, 
the inside panel of the door should 
be removed. To do this, unscrew the 
handle of the window regulator. Some 
of the later pattern handles have no 
screw to: hold them on. They contain 
a concealed catch and are sprung into 
position on the spindle. To remove 
this type of handle a special hook 
tool is used, as shown in Fig. 1. The 


tip of the tool is inserted in the hole - 


at the oack of the handle and pulled 
downwards. The handle will then 
spring. off. 

Next remove the lever which oper- 
ates the door catch and any other 
fittings -which may be mounted on 


panel has been re- 
moved to show working of 
the winder mechanism, _ 
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the inside panel. Prise off the cloth 
or leather beading from round the 
edge of the door. This will reveal 
the heads of the nails om screws hold- 
ing the panel in place. Extract these, 
and when the panel is prised off the 
interior mechanism of the door will 
be revealed, as in Fig. 2. 


On pre-war cars perhaps the two 
most popular types of winding mech- 
anism are those which employ an end- 
less chain passing over two sprockets 
(Fig. 2) and those which have a long 
lever geared to the handle by a spur 
wheel and pinion. Usually some de- 
vice is incorporated to balance the 


Fig. 1—Too] illustrated is 
sometimes needed to remove 
spring-on window regulators, 
At right is Hobson lever-type 
regulator. 


weight of the glass so that-it winds 
up as easily as it winds down. Often 
this consists of a large coil spring 
which winds itself up like the spring 
of a watch when the glass descends, 
and unwinds again as the glass goes 
up. 


CHAIN-TYPE WINDOW WINDERS 


With the chain type the most likely 
fault is that the chain has jumped off 
its sprockets. It is not a difficult mat- 
ter to replace it, but before doing so 
it is advisable to examine the whole 
interior of the door. It may be that 
the glass is binding in the grooves 
of the frame, or some small article 
may have dropped inside the door and 
jammed in the chain oz in the bot- 
tom of the grooves. 

The chain itself will probably be 
twisted and must be straightened out 
and. threaded over the sprockets. If 
there is a spring to balance the weight 
of the window, this will undoubtedly 
have unwound as soon as the chain 
jumped off. Therefore, before thread- 
ing the chain over the top sprocket, 
the window handle should be replaced 
temporarily and turned round several 
times as though winding the window 
down. This will wind up the spring. 
The chain should then be jumped 
over the sprocket by threading it on 
to the sprocket and at the same time 
turning the handle. Of course, the 
amount of tension to be given to. the 
spring before the chain is threaded 
on depends on the position of the 
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jamming windows? Here’s 
how to fix them 


glass. If the window is up, the spring 
need not be wound up so tightly. 
Having replaced the chain, oil all 
the working parts, especially the 
chain, the spindle of the operating 
handle, and the gears. Work the 


window up and down several times to 
ensure that it is functioning properly 
and replace the door panel and fit- 
tings. 

Sometimes when examining a faulty 


type of gear. Broken 
tension spring may cause 
winding chain to jump off sprockets, 


January 1957 


window it is found that not only has 

» the chain jumped off the sprockets 
but- the little pin or stud (P in Fig. 
2) carried by the chain, which en- 
gages in the slot in the channel piece 
attached to the bottom edge of the 
glass, has slipped out of the end of 
~the slot. The stud should be fitted 
in the slot before the chain is re- 
placed on the sprockets. 

Admittedly, it is easier to thread the 
chain on when it is not connected to 
the glass, but if this is done it is usu- 
ally difficult to replace the pin in 
the slot. This is because when the 
chain is in position on the sprockets 


Fig. 4.—Cause of a window jamming 
may be that the pin has been forced 
out of its slot as illustrated. 


it is always in tension, owing to the 
chain-tensioning spring S, which is 
fitted to the bottom sprocket, and 
this makes it hard to pull the chain 
sideways to reinsert the pin in the 
slot. Sometimes, the operation can 
be facilitated by unscrewing the frame 
of the winder mechanism where it is 
secured to the nottom rail of the door. 
It can then often be moved slightly to 
one side and the pin slipped in the 
slot in the channel. 

In the case of old cars the reason 
why the chain jumps off the sprockets 
is often because the chain-tensioning 
spring has become weak or broken. 
This trouble is sometimes to be found 
where a chain tensioner of the type 
shown in Fig. 3 is used. The obvious 
remedy is a new spring. 


RESULT OF OVERWINDING 

Failure of the chain-type window 
regulator is not always due to the 
chain jumping off the sprockets. With 
some of the older types it is possible 
for the pin carried by the chain to be- 
come disengaged from the channel 
piece without the chain coming off. 
This is owing to the glass having 
jammed just before it reached the 
limit of its movement, and the oper- 
ating handle having been forced 
round in an attempt to move it. Fig. 
4 shows how this may occur, Obvi- 
ously, the pin can only jump out 
when the window is near the top or 
bottom positions—that is, when the 
pin is located opposite the opening 
at the end of the slot. At any inter- 
mediate position, such as that shown 
by the dotted lines, the stud cannot 
jump out. When repairing a window 
in which the pin has jumped out of 
the slot in this way, it is best to ex- 
amine the slot before refitting the 
stud. Quite likely it will pe found to 
be strained and bent and should, 
therefore, be straightened. 
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A pair of strong pliers will often suf- 
fice to carry this out, but if it is dif- 
ficult to manipulate them with the 
glass in position, then it will have to 
be lifted out of the door. To do this 
it will be necessary to remove the 
wooden sill oz garnish rail along the 
bottom of the window, if this has not 
already been done. 

On chain-operated window regula- 
tors a stop is usually provided at the 
limit of the downward movement of 
the glass so that there is no chance 
of the handle being turned too far. 
Such a stop is shown on the regulator 
in Fig. 2. It consists of a small screw 
carried by the chain. The position of 
the screw can be adjusted and is set 
when the regulator is installed: On 
the other hand, some types of regu- 
lator have no stop at all, but are de- 
signed so that the motion of the 
operating handle is continuous; thus, 
when the window is lowered right 
down continued turning of the handle 
causes it to rise again. In this case 
the slot in the channel piece is longer, 
so that the pin does not reach the 
end of the slot when half-way round 
the sprocket. It continues on and rises 
again as the chain passes round. 


REFIXING CHANNEL TO GLASS 
A mishap which is not confined to 
the chain-operated window, but 
which may occur with any type, is the 
detachment of the channel from the 
glass. If the window becomes jammed 
while being lowered and the handle 
is forced round, the channel piece 
may be wrenched off. The glass must 
then be removed from the door and 
the channel refixed in position. It 
will be found that the latter is in- 
sulated from the glass by a lining of 
rubber. In order to refix the channel 
securely it is best to renew the rub- 
ber. Rubber strip made specially for 
this purpose can be obtained from 
most motor accessories stores. It is 
placed between the glass and the 
channel as shown in Fig. 5, and the 
channel is then forced on. A hammer 
will be necessary to drive it on if it is 


Rubber strip 


Fig. 5.—Refitting the channel piece to 

the bottom edge of the window glass. 

A block of wood is used to damp the 
hammer blows. 


a tight fit—as it should be. The use 
of a block of hardwood fashioned as 
shown in the sketch will prevent the 
hammer from damaging the channel. 


In-order to ensure that the channel 
is replaced in exactly the same posi- 
tion as previously, the giass should be 
left uncleaned. ‘The marks where it 
was previously fitted will then act as 
a guide. Care must be taken to see 
that the channel is fitted the same 
way round, since the flange forming 
the slot is usually offset. To be sure 


on this point the glass should pe 
marked before removal from the door, 


and the channel also marked before it ` 


is detached from the chain or lever. 
Then so long as the units are replaced 
with the two marks positioned as be- 
fore, there is no danger of wrong re- 
assembly. 

It is not the purpose of this article 
to give details of all the various types 
of window regulators, but mention 
should be made of the double chain 
types. These consist of two units simi- 
lar to the one showh in Fig. 2. They 
are geared together and operated 
from one handle so that the window 
is lifted from two points, thus over- 
coming tilting of the glass. 


LEVER-TYPE REGULATORS 


The simplest type ci lever regula- 
tor is that shown in Fig. 6. It is not 
suitable for very wide or heavy win- 
dows, but is particularly adapted for 
operating the driver’s window in light 
cars. A single movement opens or 
closes the window. £ 
e With this type of regulator the 
weight of the glass is balanced by the 
tension spring so that it is as easy to 


Fig. 6. — Simple 
lever winder 
with a spring 
balancing the 
weight of the 
glass. 


close the window 
as to open it. 
There is not 
much that can 
go wrong with . 
this type except per- 
haps for the spring 
losing its tension with 
age, thus allowing the 
window to slide down gradu- 
ally after being closed. Nat- 
urally, this can easily be 
overcome by renewing thi 
spring. E 


PREVENTING TILTING OF THE 
GLASS 


Tilting of the window glass is par- 
ticularly likely to occur with modern 
bodies of the streamlined or semi- 
streamlined types where one of the 
door pillars is sloping. The sloping 
pillar means that the window glass, 
when in any othe: position than 


closed, is virtually unsupported 
at the sloping edge. . An ingenious 
and inexpensive device designed to 


prevent this is the Hobson regulator 
illustrated in Fig. 1. This is of the 
geared-lever pattern, but has two 
levers instead of the usual single lever. 
These are linked to the channel at the 
bottom of the glass by means of a 
T piece. As will be seen, the two 
levers with the T piece form a paral- 
lelogram, the T piece being held ver- 
tical whatever the position of the 
levers. Since the glass is supported 
by each arm of the T there is-no ten- 
dency for it to tilt. A strong coil 
spring is incorporated in the window 
mechanism to counterbalance the 
weight of the glass. 
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Noisy Muffler? 


WNERS ot old cars are often 
treubled by explosions in the 
exhaust system when running 
downhill on a small throttle open- 
a Generally attributed to an un- 
charge from one cylinder being 
ignited in the muffler, the explosions 
may. be due to several basic causes. 
In mest cases leaks in the exhaust 
system are the rea] reason, and if 
fumes are noticed when driving with 
all windows closed, it is a good indi- 
cation that this is the cause. 

When descending a hill using the 
engine as a brake, the throttle will 
be closed and a very small charge of 
mixture is admitted to the cylinders. 
The piston speed is high and the com- 
pression much less than in normal 
running, so the charge burns weakly 
and the flame may be extinguished by 
the depression caused by the descend- 
ing piston. The partially burned 
charge passes to the exhaust system, 
and if it has air added via any leaks 
in the exhaust manifold joint, exhaust 
pipe, or muffler, it may start to burn 
again, giving a muffled “cough” or a 
loud bang according to the condition 
and design of the muffler. 


LEAKS. IN EXHAUST SYSTEM 
The exhaust system should be 
checked for leaks, an easy matter if 
the car is put up on a ramp and the 
engine revved. The exhaust manifold 
and exhaust pipe joint gasket may be 


® Causes and 
cure of 
exhaust 
back-fires 


at fault, also any flexible portions ot 
the exhaust pipe or acute bends where 
corrosion may have caused small 
holes. The muffler end plates often 
show leaks if they have been strained 
through taking the car over rough 
country. 

The muffler usually receives less 
attention than almost any other 
component on the car, but it is not 
everlasting. Constructed of fairly 
thin metal (to save weight and ex- 
pense), it is usually in poor condition 
on an old car. If a replacement can 
be obtained, it can make driving the 
car much more pleasant. A repair of 
this kind will result in reduction of 
fumes inside the car, more silent run- 
ning, and freedom from exhaust back- 

es. 

There is sometimes -banging in the 


muffler at full throttle after a long, 
hot run at high speed. A sticking 
exhaust valve may be the cause, 
allowing a complete unburnt charge 
to reach the hot exhaust system. A 
plug which misfires intermittently 


may also be a cause of this full- 
throttle banging. 


CARBURETTOR BACK-FIRES 

Popping-back in the carburettor is 
sometimes confused with exhaust 
back-fires. It is not always, as is 
often believed, due to a weak mixture. 
The mixture will not weaken unless 
ill-advised fiddling with the jets has 
taken place. Poor scavenging, due to 
weak exhaust valve springs, excessive 
tappet clearance, a “masked” valve, a 
choked muffler, or a mud-plugged tail 
pipe may be the cause. 
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ING 


@ Dismantling, relining, 


HEN dismantling the brake assembly, 
X the vehicle *is jacked up and the 
road wheel is removed. In the case 
of the front wheel it is necessary to remove 
the mud excluder before the drum can be 
removed. This is carried out by slackening 
off the pinch bolt securing it to the back plate, 
and after the removal of the two drum screws 
the drums may be taken off. It is, of course, 
necessary to have the handbrake off before the 
drums can be removed, and it is essential to 
secure the unjacked wheels to prevent move- 
ment of the vehicle. 

The shoe assemblv may now be dismantled. 
The two large springs attached to the anchor 
pin are first removed, followed by the spring 
attached to the actuating cam (Fig. 1). After 
the removal of the two small springs securing 
the assembly to the back plate, the shoes may 
be removed and the adjuster spring and 
toothed adjuster taken off the shoe web ends. 


RELINING SHOES 

The old linings are removed * y punching 
out the rivets from the inside. Before fitting 
the new lining it is advisable to heat the brass 
rivets in a gas flame and to quench them in 
water in order to prevent their splitting during 
the fitting of the new lining. A fairly broad- 
faced punch is desirable to knock over the 
rivet. Fit the lining over the shoe and put the 
first rivet in a centre hole. ‘Then insert the 
other rivets, working towards the edge from 
each side alternately. 


REASSEMBLING BRAKE 

Before commencing reassembly examine 
the shoe actuating cam. If there is a step on 
the face of the lever (Fig. 2), this should 
be ground off, as the step tends to-foul the 
secondary shoe and’ prevent efficient action 
of the brake in reverse. Well grease the shoe 


actuating cam, the anchor pin, the operating ` 


lever, and the shoe web ends. Replace the. 
operating lever over the anchor pia and fit the 
brake cable end, upon it. Replace the shoe 


Spring attachment 


to back plate 


Toothed adjuster 


Spring 


Spring attachment 
to beck plate 


actuating cam in position over the anchor pin 
(Fig. 2)—in the case of the front brakes it can 
only be replaced by inserting the anchor pin 


-Spring attached 
to primary shoe 


Anchor pin 


Shoe ectueting cam 


Fig. 2.—Shoe actuating mechanism. 


thréugh the rear of the cam slot and fitting 
over the anchor pin with a twisting motion. 
The toothed adjuster fits into the square 
recesses on.the shoe web ends and is held in 
place by the spring. It should be inserted 
so that auti-clockwise rotation of the adjuster, 
ia the direction of rotation of the road wheel 


Spring to ectuating cam 


Spring to secondary 
shoe (Black) 


Fig. 1.—Brake shoe assembly. 
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‘Anchor BENDIX GRAKE 


reassembling, adjusting 


forces the shoes apart. The shoes are now 
fitted to the back plate by means of the two 


springs, and the actuating cam attached to 


the primary- shoe by its spring. Finally 
the shoes are attached to the anchor pin by 
their springs, the red spring attaching to the 
primary shoe and the black spring attaching 
to the secondary shoe. The drums may 
now be replaced and screwed into position, 
followed by the mud excluders on the front 
wheels, Finally the road wheel is refitted. 


CABLES 

The , brake cables may be adjusted. by 
Temoving split pins and clevis pins attach- 
ing them to the cross-shaft. After the remoyal 
of the cable ends from the cross-shaft all 
the shoes are set tight in the drums by means 
of the adjusters. The cable length is adjusted 
by screwing the jaw end down the thread 
until the clevis pins can just be inserted 
on the jaw end on the cross-shaft without 
undue straining. The cables are then secured 
by the split pins. The brake shoe adjusters 
are now slackened off to the required braking 
efficiency and the brakes are balanced, if 
necessary, by road testing and further mani- 
pulation of the toothed adjusters, 

Should a cable ever require replacement, 
the old cable. is unbolted from the back 
plate after the shoe assembly has been 
dismantled and the jaw disconnected from 
the cross-shaft. On removing the bolt from 
the abutment bracket the old cable may be 
detached-complete. The replacement cable is 
fitted in the reverse order. After fitting a 
fresh cable the lengths of the four cables will 
have to be adjusted as indicated above. 


Inner Cable Renovation 


MANY motor cycle and car drivers: have: 
found at some time or other that an 
inner cable has stretched, and that the end’ 
of the adjustment collar has been reached. ' 
A simple remedy for this is to disconnect: 
the arm or control at the nipple end and 
insert a nut or washer, with a hacksaw cut: 
through one side, on to the cable; the arm 
is then replaced and the cable adjusted to ae: 
desired length. 


dajoctntie collar S 
Soligt aut 


Method of renovating an inner cable. 
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HILLMAN 
OWNERS! 


Don’t be left at the start. 


Fit a K.M. DUAL CARBURETTOR MANIFOLD 
and get increased performance, flexibility, and 


no loss of economy. 
A STANDARD HILLMAN 


adults aboard was extended in third gear and 
peaked at 54 m.p.h. A K.M. MANIFOLD KIT 
was then fitted with no other tuning, the test 
was repeated, and 70 m.p.h. was no effort. 


This is Sports Car performance in any car. 


MINX. with three 


KiT: £26/17/6, comprising © 1 K.M. MANIFOLD 


@ 2nd CARBURETTOR 
@ All links, pipes and 
other parts needed. 
NO structural alterations necessary. 
Can be fitted in 2 hours by any enthusiast. 
NO EXTRAS TO BUY 


(Tax inc.) 


NORTH STRATHFIELD SERVICE STATION 


143 CONCORD ROAD, CONCORD, N.S.W.—PHONE UM8639 


DETERGENTISED SPONGE! 


Throw away that old- 
fashioned buĉket—because you 
cam have a gleaming, shiny- 
clean car in half the time 
with the revolutionary new 
SHAM-X sponge! Here's why: 
you hose the car, give it a 
quick wipe with the detergent- 
impregnated SHAM-X sponge, 


hose off the suds—and presto! 
it’s showroom clean. SHAM-X 
isthe only successful impreg- 
nated sponge on the market— 
full of good detergent which 
removes stubborn road grime 
in no time. Economical, too! 
One SHAM-X is good for 10 
washes—costs only 5/6 


AT ALL GOOD GARAGES 


Mfd. by British Consolidated Laboratories. 


LA4917, 
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FORD 10 OWNERS 
SAVE BIG MONEY 


Now, all pre-1954 Ford 10 
owners can fit adjustable 
tappets to their cars. An 
hour's work at the week-end 
and they’re installed. No 
special tools are needed... 
just drop them in where the 
cam-followers come out. 
Then you can keep your en- 
gine in top condition. Tap- 
pet adjustments become a 
few minutes’ work. And 
whenever you have the 
valves ground you will save 
£’s .. . more than paying 
for your adjustable tappets 
the first time a valve-grind 
is done. 


adjust tappets in minutes 


-.- . cut overhaul costs... 
improve engine performance 


One complete set of adjustable tappets for Ford 10 engine, 
plus easily-used adjusting tool, plus detailed installation 
instructions any layman can follow — posted to your address 
for £6/15/4, 

Write, ’phone or call today.’ Buy direct from manufacturer 
and save money. ALSO AVAILABLE FOR FORD V-8 ENGINES. 


yememmeH. B. SALES (N.S.W.) PTY. LTD.=====4 


È 206 Railway Parade, Kogarah, N.S.W. 
i Telephone: LW5778. i 
Please send me a set of adjustable tappets to fit a Ford 10 
i engine. I enclose cheque, money order, postal note, tor i 

£6/15/4. I 
' I 
5 


a P.M.1 
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-@ Simple adjustments will give 
z you a safer, smoother ride 


OUBTEDLY, one of the greatest 
advances of chassis design ‘on post-war 
cars is the almost universal adoption 

of independent front wheel suspension. Prior 
Yo the use of this ‘system in car building, 
front wheel layout usually consisted of an axle 
beam connecting the two wheels and steering 
gear assembly, which was sprung longitudinally 
by two semi-elliptic-springs beneath the side 
members, or in some instances by a transverse 
spring mounted across the chassis. 

One of the most serious disadvantages of 
this system is the relative instability of the car 
when negotiating rough road surfaces, for as 
both road wheels share a common axle, any 
vertical movement in one is communicated in 
the opposite direction to the other, thus 
imparting an alternating rising and falling 
motion to each chassis side member and thence 
to the vehicle. (Fig. 1.) This is accentuated 
by the considerable unsprung weight as com- 


Road wheel tilted by upward 
movement in opposite wheel. 


Note. tilt of chassis which 
«3 communicated to vehicle. 


Fig. & (Left) — An unstable and tilting motion is imparted to the car where the two front wheels share a 
(Right) — Moving over an irregular surface the front wheels describe 


pared with the i.f.s. system. Front wheel 
wobble which frequently occurred with the 
solid axle layout was often due to the gyro- 
scopic action of the wheels which occurred 
above certain road speeds. As the wheels 
tilted in an arc movement away from the road 
surface, Fig. 2, the gyroscopic forces-set up-a 
wobble in the front wheels which was greatly 
accentuated by wear and back-lash in the 
Steering mechanism. The wobble rapidly 
built itself up into ‘such proporiions that an 
immediate stop was compulsory. Usually, 


-Rear eye of spring. 


Front eye 


Orginal position 
of battery. 
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irregularity in road surtace 
cevsing upward movement 
in road wheel 


of spring 


‘cars that suffered from this 


RENTY 


seriougsdefect behaved ‘normally 
until the critical speed of gyro-" 
scopic action was reached. 


BACK-LASH .IN STEERING GEAR 
Quite often, in an older car-with a beam 


front axle assembly, the overhaul and elimina- ` 


tion of excessive back-lash in the steering gear 
will cure any tendency to wheel wobble, but, 
on some designs, an incorrect caster angle is 
responsible for the trouble and.a ‘steel wedge 
placed between the axle beam and each road 
spring, as shown in Fig. 3, may have the desired 
effect. 

The undoubted advantages of the i-f.s. 
system lies in the fact that the deflection of 
any one wheel due to road irregularities, does 
not affect the other and the car rides on a 
comparatively even keel. (Fig. 4.) The 
considerable reduction in unsprung weight 


that is possible in the design, makes possible a 
far more flexible springing system. The 
springing arrangement nowadays usually con- 
sists of coil springs, which require practically 
no attention, although the various greasing 
points on the linkages and arms must be 
‘periodically attended to so as to ensure a 
smoothly working and trouble-free suspension. 


‘WEIGHT DISPOSITION 


On many modern cars the weight disposition 
is-such that the higher propor.ion of vehicle 


Figs. 3 to §.—(Top 
left) A wheel wobble | 
on solid front axle 
layouts can often be 
cured By inserting a 
wedge as above. The 
position of the wedge 
as shown increases 
the caster action. 
(Right). The advan- č 


on an even keel when nego 
exp 


teeh 


Road surface 


Tiss wheels not effected 
by the movements of the 


weight is centred over the front wheels. This 
arrangement is quite satisfactory when ‘carry- 
ing -a full-passenger load, but when thear is 
only occupied by the driver or perhaps by the 
driver.and one passenger, the-car is in¢lined 
to bounce on the rear suspension and induce 
a most disconcerting fore and aft movement. 
The road holding capabilities:and riding com- 
fort of a car with these tendencies -ean -be 
greatly improved -by removing the battery 
from its original .position beneath. the front 


The arrows illustrate an 
əternating arc of movement 
‘athe rcad wheels. 


$ 


Front exile essembly 


common axie. Fig, 2. 


“ares which disturb the gyroscopic forces in the wheels. 


bonnet and reinstalling same in a convenient 
position within the boot. (Fig. 5.) The 
earthing strap can be connected to @.cleaned 
and lightly greased metal part of the boot by 
a nut and bolt,.and the “ live ” terminal of the 
battery re-connected up with a length pf heavy 
starter cable, making sure that the terminal 
ends of same .are securely sweated in with 
solder. _ The cable should be clipped at 
intervals along the bottom of the car, avoiding 
the exhaust system and any moving parts 
which may break the insulation down, A 
slight voltage drop is to-be expected, but this 


Note. that chassis 
rides on @n even keel 


Irregularity in road surface 
causing upward movement in 
road wheel. 


Poad surface 


a es of the independent front suspension a pow! shown atov:. Note that car 
3 z -gotiating rough -r surfaces. (Bottom left). re. 
Positioning of the battery to improve the weight EPET AA Tua fue is 
lained in the text. ; 
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Yop of spring 
(raster seat, 


Fig. e= Excessive wear in either the spring 
shackles or bushes can be detected by apply- 
‘ing @ lever as explained in the text. 


should have no adverse effect on the car’s 
‘electrical system. . It is best to house the 
battery in a strong wood box well painted 
both inside and out with bituminous paint. 
The box should be bolted to the floor of the 
Boot with the:heads of the bolts countersunk 
to avoid any damage being ‘sustained to the 
battery container, and the assembly completed 
with a well-fitting aa ors ‘with a vent hole. 
If the battery is installed in this manner, there 
is no fear of any of the boot’s contents being 
damaged by the battery acid. 

An alternative plan which has been well 
tested in trials, etc., to avoid back wheel spin 
and skidding, and which ensures a better 

stribution of weight im some cars, is to place 
several ‘small bags of sand within the boot, 
adding further or subtracting until a satisfac- 
tory balance has. been reached. Due to the 
overhang of the boot in relation to the rear 
axle, no great weight is necessary—in ‘most 
instances a total aggregate of 56lb. will be 
found quite sufficient: This procedure is, of 
course, unnecessary when the car is carrying a 
full passenger load. 


SHOCK ABSORBERS 

The most important unit of the suspension 
system of any car is the shock absorber. The 
purpose of the shock absorber is to dampen 
the fleting and frequency of the road springs 
ander working conditions. In other words, an 
uncontrolled spring would give a violent kick 
to the car upon every bump or road depression 
and would continue to spring up and down 
until the force of the motion-had expended 
itself in the friction between the sliding leaves 
cand shackles, etc. A shock absorber, however, 
introduces a predetermined degree of friction 
fog;presistance to control the action of the 
isprings. It will be appreciated from the fore- 
“going that the stability of the car and the 

rt of the passengers depends in no small 
measure on the efficiency of the shock 
absorbers. 

On the _non-adjustable types the setting as 
made ‘by the manufacturers is largely a matter 
of compromise to obtain the best all-round 
results, and the owner can do little more than 
an occasional check-up on the linkages and 
bushes for breakage or wear, and a periodical 
retopping with the correct fluid for hydraulic 
shock absorbers. When removing the filler 
plug, care should be taken to brush away all 
dust -and, grit around same beforehand to 
preclude the possibility of any falling into the 
mechanism. Although the front shock 
absorbers are fairly accessible, the rear are 
sometimes very difficult to service, and it is 
often the best procedure to remove the rear 
whetls to gain eccess to the filler plugs. Again, 
on some cars it is necessary to remove the rear 
shock absorbers’completely to attend to the 


30 


Shackles or sid@ pletes. fy 


Pod is tevered between side pistes to 
check for excessive clearance. 


— 


topping-up. When this pro- 
cedure is necessary, every 
care must be taken to hold 
“the shock absorber in its 


normal working- position 
during the filling and re- 
fitting. A good average 


mileage for checking the 
fluid content of the units is 
approximately every 10,000 
miles, but, of course, the 
maker’s recommendation 
should be adhered to in 
this connection. 


TESTING 

It is possible for one or more shgek ab- 
sorbers to be out of action, either through a 
defect in the unit or through having 
insufficient fluid. In such circumstances the 
car will be inclined to sway and excessively 
bounce when encoutering rough road surfaces, 
and a check on all four units should be made 
by disconnecting the linkage from the lower 
bush and pushing it smartly up and down. A 
fairly rapid movement is necessary, as most 
shock absorbers are designed to give very 
little damping effects at a slow axle movement, 
but to progressively increase the resistance 
with an increase in the force of the axle 
movement. If a resistance is felt upon the 


linkage, then it can be assumed that the shock 
absorber is functioning correctly, but if no 


Excessive clearance is taken up by inserting 


stee! washer here. 


Fig. 7.—Excessive clearance between the side 
plates and spring bearings is taken up by the 
insertion of steel washers. 


resistance is present, then that particular unit 
is out of action. Regarding this par.icular test, 
some shock absorbers are double-acting, i.e., 
impose a damping action on both the com- 
pression and rebound movements of the road 
spring. Other units are 
single- acting and only 
check the rebound of the 
spring. When testing 
the latter kind, the unit 
is in a satisfactory con- 
dition if a resistance is 
felt on only one stroke 
and none on the other. 


A defective shock 
absorber should be re- 
placed with a recondi- 
tioned unit, but if it is 
suspected that the, 
trouble lies in lack of (447 
fluid, it can be refilled P(/ 
Mf topping’ up to the 
fille: 


r orifice, then work- : 
ing the linkage up and 
down and re-topping, K 
and so continuing until “N 
no more fluid can -be sort pin. 
taken. 

With the adjustable 
type of shock absorber, 


a wide degree of setting 
is made possible to the 


Bearing pm. 


Split rubber bush. 


jit rubber y 
= bush. 


driving and cornering capabilities are bestt 
suited by a “ hard ” suspension and the shock} 
absorber settings should be made to ‘increase! 
the resistance or friction of same. Conversely, 
slower driving and rough road surfaces may: 
call for a “ softer” suspension and the shod 
absorber should be adjusted accordingly. 
When an adjustment of the shock absorbers’ 
is considered necessary, the resistance of both 
pairs must be evenly matched, otherwise the 
car will be inclined to sway or bounce more on | 
one side than the other. It is therefore 
necessary to screw the adjusting screws by the” 
same amount on each unit. A rough, but fairly: 
accurate, test to ensure that each pair of shock. 
absorbers is balanced is to rock each Side of 
both the front and rear ends of the vehicle, 
Ifthe degree of movement is approximately the 
same, it can be assumed that the shock 
absorbers are in balance with each other. 


WEAR IN SHACKLE PINS | 

Wear in the shackle pins and side plates: 
should be carefully checked by inserting an 
iron rod or tyre lever between the side plates! 
(Fig. 6). The lever,should be pressed down’ 
upon the top of the spring to reveal wear in the 
bushes, and between the side plates for: 
excessive clearance between the spring bush’ 
and side plates where metal bearings are used.' 
Wear between the side plates or shackles and 
the spring bush in metal bearings can induce 
a lateral sway in the vehicle at high speeds, and 
must be adjusted to reduce the clearance. The 
adjustment on some vehicles consists of remov- 
ing a split pin from a castellated nut, then 
tightening same down until the clearance is 
correct, then reinserting a new split pin. 
Where no such adjustment is afforded, it is | 
often possible to take up the excessive clearance | 
by inserting steel washers between the spring | 
bearing and side plates. The usual procedure | 
is to remove the weight of the car body from | 
the spring by jacking up the chassis, then ' 
release the shackle or bearing pin by removing | 
the split pin and nut, then partly drive the ` 
shackle pin through the bearing with a copper 
drift. The necessary number of washers can 
then be inserted and the shackle pin tapped 
back into position and secured with a nut and 
split pin (see Fig. 7). 


RUBBER BUSHES 

Rubber bushes are usually fairly easy to 
replace, although on some designs a simple 
puller is necessary. A popular make of car 
utilises split bushes which are quite easy to 
renew, it being only necessary to relieve the ! 
weight from the spring as explained atove, | 
then remove the split pin 
and nut together with the ; 
bearing pin. After the two 
halves of the old bearing 
have been removed, all rust 
and scale’ is scraped away 
from the bush housing, the 
new bushes installed, and! 
the spring assembly re- 
assembled (Fig. 8). If 
= difficulty is, found in re- 
inserting the bearing pin in 
the new bushes, a little soap 


Eye of master leaf. 
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owner to suit his Own Fig, §.—The component parts of one 
particular requirements. type of rubber bush. Note that the 


Broadly speaking, fast- bush is in two separate parts. ' 
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WORKSHOP MANUALS 


THE IDEAL XMAS GIFT 


“A” Model Ford Manual .. anise cour 
Austin A90 Westminster Workshop Manual .. .. .- 
Austin 8 Workshop Manual, 1939-48 .. .. .. 


Austin 10 Workshop Manual, 1939-48 .. .. 

Austin 12 and 16 Workshop Manual (post-war) 
Austin A30 Workshop Manual .. . ates 
Austin A40 (Devon) Workshop Manual ae s 
Austin A40 (Somerset) pene ede Manual ,. .. .. . 


Austin A50 Workshop Manual . PPG he eee 
Austin A70 Workshop Manual, OS eas 
Austin Healey Workshop Manual .. .. .. se ss à 


Bedford K.M.O. Workshop Manual .. .. .. .. .. 
Bedford P.C. Workshop Manual .. . ae 
Chevrolet Four Handbook, 1928, Gin: 3... 
Chevrolet Owners’ Handbook, 1930, (8 SS Saree 
Chevrolet Owners’ Handbook—Clymer, 1932-55 .. .. 
Chevrolet Workshop Manual, 1946-48, G.M.H. = 
Chevrolet Workshop Manual, 1949-54, G.M.H. . 
Citroen 4-cyl. 15 b.p. Workshop Manual, 2 Volumes 
Ferguson Tractor Workshop Manual .. .. .. .. . 
Ford Consul and Zephyr Workshop Manual .. .. .. 
Ford Custom and Customline Manual, 1949-54 
Ford Prefect and Anglia Workshop Manual, 1932-53 
Ford Prefect Handbook—Hawkes, 1938-53 . 
Ford Prefect and Anglia Workshop Manuai, 1954-56 
Ford V8 Workshop Manual, 1954-56 .. . =e 
Ford V8 Owners’ Handbook, 1932-55 .. a 
Ford V8 Cars and Trucks, Page, 1932-50 . 
Ford V8 & Mercury Workshop Manual, 1932-48 | 
Hillman Minx Workshop Manual, 1936-39 Nae ac Soke 
Hillman Minx Workshop Manual, 1946-48 
Hillman Minx Workshop Manual, 1949-53, Mk. W, 
IV and V 
Hillman. Minx Workshop “Manual, 1958- “1954, “ME. VI 
and VII 
Hillman Minx Workshop Manual, 1955, ‘Mk. VIIE 
Holden Workshop Manual, 1949- AEE 
Holden Workshop Manual (F.J., 1953-55), G.M.H. . 
Holden Tune-Up Manual .. Sa 
How to Build a Racing Car—Domark .. 
Humber Hawk Workshop Manual, Mk. III, IV and V 
Humber Super Snipe Manual, Mk, II and Ill .. .. 
Humber Super Snipe, Mk. IV, Workshop gerne: re 
Jaguar, Mk. IV, Workshop Manual .. .. = 
Jaguar, Mk. V, Workshop Manual .. a 
Jaguar, Mk. VI and XK 120, Workshop “Manual ae 
Jowett Javelin Workshop Manual Sinty bie diaclae- es ow 
Landrover Workshop Manual, 1948-53 .. .. .. s 
Landrover Workshop Manual, 1954-55 .. .. .. «. 
Mayflower Workshop Manual .. .. .. .. se ss -- 
M.G. Series T.C. Handbook . Tse 
M.G. Magnette “Z.A.” Workshop “Manual .. .. 
M.G. T.D. and T.F. Workshop Manual .. . 
Morris Oxford Series If & Cowley Workshop “Manual 
Morris Oxford Workshop Manual, Series M.O. 
Morris Minor Workshop Manual, 1949-55 .. . 
Morris 8 and 10 Workshop Manual, 1939- 48 .. 
Motor Services New Automotive Encyclopaedia—All 
U.S. Cars from 1929-54 Garmesty. Dykes). 
Perkins Diesel Engine Manual .. . 
Peugeot 203 Workshop Manual .. . 
Plymouth, Dodge, De Soto Workshop Manual, 1936-42 
Plymouth, Dodge, De Soto Workshop Manual, 1946-53 
Plymouth Workshop Manual, 1940-54 .. eS 
Renault 750 and 760 Workshop Manual .. .. 
Rover 60-75-90 Workshop Manual, 1950-56 .. .. .. 
Singer SM 1500 and Hunter Workshop Manual .. .. 
Singer 9 Workshop Manual, 1946-53 .. a 
Spray Painting of Cars—Brooks .. cies 
Standard 8 Workshop Manual, 1953-55. 
Standard 10 Workshop Manual, 1954-56 .. 
Standard 8, 10, 12, and 14 Manual, 1939-47 .. 
Sunbeam Talbot, Mk. II and IA, sores oes Manual 
Triumph T.R.2 Workshop Manual .. . š 
Vanguard Spacemaster Workshop Manual 
Vanguard Workshop Manual, 1949-52 . ashes 
Vauxhall 10 and 12 Workshop Manual, “1938- 43 E 
Vauxhall 14 and 12-6 Handbook, 1934- Gh S 
Vauxhall 14 Workshop Manual, 1939-48 .. 
Vauxhall Velox & Wyvern Workshop Manual, “1949- 52 
Vauxhall Workshop Manual, Model “E,” 1953-54 ze 
Vauxhall Workshop Manual, Model “5E,” 1955 .. 
Vauxhall Workshop Manual, ——— “6E,” 1956 
Volkswagen Handbook .. .. s 
Volkswagen Workshop Manual a 
Wolseley 4/44 Workshop Manual .. s% 
Wolseley 6/80 Workshop Manual .. re 
Wolseley 14/60 and 18/85 Workshop Manual . Ga 


Write, phone, or call. 


Price Post 


32/6 


6d. 


HUNDREDS OF OTHER MAINTENANCE BOOKS IN STOCK. 


COLLINS’ BOOK DEPOT 


361 SWANSTON ST. MELBOURNE, C.1. 


Opposite Public Library, near Latrobe Street. 
Phone FB3787 (3 lines), Open every evening till 7 p.m. 


PTY. 
LTD. 
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DON’T WORRY 


about scarce parts... 


have all the 
Ford parts you 


could possibly use! 


Enormous stocks 

Specialising in used Ford car spares 
Air compressors ir 
Stationary engine T 

Reduction gear boxes, etc. 


We buy damaged Fords for wrecking 


A USED PART IS A TESTED PART Sa 


112 GOULBURN STREET, 


Established over 20 years 


SYDNEY. 
MA5312 — MA2023 
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and water applied to same will facilitate 
— Before finally tightening the bearing 
à nuts, the car must be jacked down. 

it is the general and accepted rule 
to lubricate leaf springs with a light or pene- 
trating oil, this should not be done with 
certain makes of car, as there is a plastic or 
rubber interleaving between the spring leaves 
which will quickly deteriorate under such 
a practise. If a slight squeak should be 
heard from such a spring arrangement— 
which is most unlikely—a little Lockheed 
brake fluid should be brushed along the outside 
of the leaves. Again, some cars have a thin 
-zine interleaving instead of rubber, and on both 
of these systems the need for lubrication is 
unnecessary, and highly undesirable in the 
case of the rubber“interleaving. 


ROAD SPRINGS _ za 

After a considerable“ mileage has been 
covered, most road springs tend to flatten 
and take on a “‘set.”. Usually the nearside 
springs are the most affected due to the road 
camber, and springs in this condition impair 
the riding and roadholding properties of the 
car. Where the condition of the springs is 
exceptionally bad they should be ives 8 and 
re-set by a firm who specialises in this par- 
ticular branch of engineering. If the “set” 


CHECK 


HIS simple method of 

i checking, or even cali- 

brating, your own 
speedometer is based on the 
fact that there is correct 
inter-relation” between the 
speed indictator and the 
distance indicator of the 
speedometer, and that the distance indicator 
should not be much in error, as will be 
explained. The required self-consistency, 
which provides the method of checking, is 
that if for instance the speed indicator shows 
30 m.p.h., exactly two minutes should elapse 
whilst the distance indicator advances by one 
mile, in general the time will be found to 
differ slightly from the two mjnutes: the actual 
time enables the actual speed to be obtained. 

To check a speedometer by this method, 
choose a fairly straight traffic-free road, and 
drive along it at a constant speed, say 30 m.p.h., 
as indicated- by the speedometer. Have an 
‘observer with you: with a watch or, better, a 
stop-watch, he notes the time in seconds 
required to travel exactly one mile shown on 
the distance indicator. The “tenths” 
indicator usually moves sufficiently precisely 
for this time to be obtained to the nearest 
second or closer. - 

SPEED IN M.P.H. x 
X The actual speed in m.p.h. is given by 
‘dividing 3,600 by the time in seconds required 
towtravel.one mile. It will often suffice merely 
to check the 30 m.p.h. point on the speed 
indicator. If, for instance, the actual speed 
roves to be 33 m.p.h., then, roughly, -an 
indicated 27 m.p.h. will give an actual speed 
‘of 30 m.p.h. 

Usefully, a calibration of the most used 
range of the speedometer can be performed 
by taking a series of indicated speeds, as 20, 
25,130, 35, 40, 50 and even 60 m.p.h., and 
obtaining the corresponding actual speeds 
from tests as the above. The actual speeds 
should be plotted on a base of indicated speeds, 


and a smooth curve drawn through them as” 


shown, using squared paper. By setting off 
a series of actual speeds at 5 m.p.h, intervals, 
the | 


which the new calibrations should be put, 
can be read from the curve: the 30 m.p.h. 
point is shown > 

32 ; 


ints on the indicated speed scale, on - 


is not too severe, however, a set of auxiliary 
or helper springs will do much to correct the 
trouble. A particularly efficient adaptation for 
new cars as well as old is illustrated in 


Fig. 9.—An_ adaptation 
to improve the cars 
suspension, 


(Fig. 9). As the degree of control is variable, 
it<can be set to suit one’s individual 
requirements. : 

_. It is a bad policy to ride with over- or 
under-inflated tyres, for not only do the tyres 
have a reduced life, but the comfort and 


A paper scale, with these calibrations in 
black ink, can then be made and pasted over 
the original scale, or under, or even (for tem- 
porary use) over, the speedometer cover glass. 

The speed indicator having been calibrated 
against the distance indicator, the latter 
being presumed correct if speeds are to be 
indicated correctly, the speed error will be 
the same as distance error, which will now be 
discussed. 

DISTANCE INDICATOR aS 

It will be realised that the distance indicetor 
is geared to the road wheels so that so many 
revolutions of the road wheel cause the 
indicator to advance by one mile, and that 
this number, chosen by the manufacturer, 
remains constant and should be correct, as, 
indeed it will be for the effective road wheel 
diameter assumed in its installation. However, 
with only the driver aboard, and 
rear tyres possibly over-inflated by 60 
a pound or two per square inch, 
the effective rear wheel diam¥ker 
will be larger than normal The car 
will thus travel more than a mile 
whilst the distance indicator advances 
one mile, since the indicator 
merely measures the number 
of revolutions of the rear mpy 
wheels, but gives the result 
in miles. Distance and speed in- 
dications will thus be low. Con- 
versely, with a car with four or five 
passengers, all their luggage, and 
worn and under-inflated tyres, the 
effective rear wheel diameter will 
be smaller than normal, and dis- 
tance and speed indications will 
both be high. 


Actus/ 40 


Plot. of actual speeds of base. of 05 
indicated speeds, 
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stability of the car suffer unduly. Over- 
inflated tyres give a very harsh ride with 
considerable wheel bounce and patter, while 
the effects of under-inflation are considerable 
rolling, especially on corners, and a hardand 
unresponsive steering action. Equally im- 
portant is to ensure that both pairs of tyres are 
balanced by the correct air pressure, otherwise 
the car will tend to roll or pitch. 


CAUSE OF WANDER aE 

Excessive play in the front wheel bearings 
is a frequent cause of wander at high speeds 
and they should be periodically checked to see 
that this fault does not exist. If adjustment is 
required it should be made in accordance 
with the maker’s instructions. If this is not 
available the usual procedure is to jack up the 
front end of the car, remove the split pins from 
each adjusting nut, then tighten same until 
the resistance of the bearings is felt when the 
road wheels are turned. (The adjusting nut 
on the right-hand side of the vehicle has a 
right-hand thread, while the nut on the left 
side has a left-handed thread.) The adjusting 
‘nuts are then slackened back a quarter to half- 
turn until just a perceptible shake is present 
in the bearings, then the nuts are secured 
-with new split pins. ‘ 


YOUR SPEEDO 


@ How to make sure the speed 


indicator tells the truth 


TYRE PRESSURES 

The only way of obtaining high absolute 
accuracy after making the speed indicator 
closely self-consistent. with the distance 
indicator, is thus to watch rear tyre pressures 
and to relate them slightly to tyre wear and to 
car load. With the recommended pressure 
and two to four seats occupied in the medium- 
weight car, errors of distance, and hence of 
speed, should not generally exceed 2 per cent. 

This is seen by reference to the test results 
that have been published for various cars. 
Under those test conditions, distance indicators 
are. sometimes slightly high in their reading, 
often by 1 per cent. and occasiona!ly by 2 per 
cent. Itis rarely that errors of 1-2 per cent. will 
matter, as those familiar with engineering 
practice will agree. If you are an average 
motorist, your needs will be suitably served 
by taking the distance indicator as a correct 
basis for checking your own speedometer. 
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STOPLIGHT FITTING 
FOR 1936 MORRIS 8 


GREAT advantage of this method of fitting a 
oent to a 1936 Morris 8 is that it involves no 
drilling of the brake pedal crank. Fig. 1 shows 
the layout and Fig. 2 the component parts. of 

the unit. 
The mounting from the switch is in the form of a 


To E terminal 
on cutout box 


Steering 
column 


Fig. 1—Layout of the stoplight fitting. 


near quadrant fastened to the steering column by a 
clip held by suitable nuts and bolts. The incidence of 
operation of the switch is obtained by sliding the 
mounting up or down the column before tightening up. 
During this operation the bolts and nuts securing the 
. Switch to the plate should be left finger-tight only. 
Then, owing to the curved slotting in the plate, the 
switch will automatically take up its proper position 
—————————————————————— IT 


* 


Fig. 2.—Component parts of the fitting. 


dead in line with the direction of the pull. All nuts 
can then be tightened. 

Incidentally, some mechanics contend that this 
mechanical type of switch is superior in operation 
to the hydraulic type in that it can be adjusted to 
light up before pressure is applied to the brake. 

Since in some old cars the earth return system is 
not reliable, it is advisable in the interests of safety 
to run a twin cable connecting to the E terminal on 
the cut-out box and cutting in with the positive in 
the ignition system. This is clearly indicated in Fig. 1. 
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RECONDITION ENGINES 


WHILE-U-DRIVE 
ADD RE-NU LIQUID NU-METAL 
in plug holes, petrol or oil. Saves new rings and 
rebores, ends piston slap, rattles, oil, petrol 
waste, worn main bearings, big ends, diffs., 
gears. Guaranteed to last over 15,000 miles, 
harmless finest engine, 1, 4, 6, 8 cyl., 15/-, 60/-, 
70/-, 80/-. Also manufacturers of Paint Your 
Own Car with Nu-Enamel for 79/6 outfit, Kant- 
Punctu, added through valves, makes ‘tyres 
puncture and blow-out proof for life. 1248 
gallons sold to R.A.F. 20/- outfit treats one 
tyre, -Also famous Re-Nu original Plastic 
Leather. Spreads like butter, hardens overnight 
on worn footwear soles, tyres. 2002 uses, 6/11 


outfit. 
ALSO WELDING OUTFIT ce 


Works off 6 or 12 volt battery, 99/6, with 100ft. 
of welding rod, fully guaranteed, or Electro- 
plating kit with simple instructions, works off 
torch batteries, 99/6, plus free 60-page booklet. 
Also free booklet available on television, radio 
technology. Become an expert technician, Just 
released, new course on television acting and 
all its fundamentals. Free bulletin on magic 
silk screen reproduction. Also on imports and 
exports. Please indicate choice. 


501 HOME MONEY MAKING PLANS. - 
FREE BOOKLET OFFERED. 


RE-NU CO. (Est. 1932), 58 Swan Street (opp. Richmond 
Station), Vie. Minutes from City and M.C.G. No park- 
ing troubles. JB1755. 
T enclose nonis a Rea aa R, deposit, 
balance C:O.D., or send Free Folder and Testimonials. 
Agents required, 
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METALOLK 


_ Answer to Cracked Engine Blocks 


a scons 


This illustration shows the type of cold stitching of a 
cracked engine block. This method absolutely prevents 
any distortion, resulting in a block as new. 


This process is carried out solely by 


METALOCK of Australia Pty. Ltd. 


162 Williams Road; MELBOURNE 
5 Clements Avenue, Bankstown, SYDNEY. 
527 Magill. Road, Woodforde, ADELAIDE 
METALOCK have factories in every country in the world: 
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ONSTRUCTED on principles em- 
ployed by makers of much larger 
vehicles, the Fiat 500 is one of 
_the . most successful of really 
small cars. The design is individual, 
yet .basically orthodox, the main 
features including a _ well-braced 
chassis, independent suspension at 
the front, hydraulic brakes, four- 
cylinder water-cooled engine, single- 
plate dry clutch, four-speed gearbox, 
Spiral. bevel rear axle with differen- 
tial, worm and sector steering. 
There are three types of vehicle, 
with -differences in engine and other 


Seperate flanges 
Fig. 1.—Fan belt adjustment. 


features—the Model 500, Model 500 
B and Model 500 C. 


MODEL 500 

The Model 500 engine is a side- 
valve, 52 mm, bore, 67 mm. stroke, 
capacity 570 c.c., compression ratio 
6.7 to 1, producing 13 brake horse- 
power at 4000 rpm. The steel 
crankshaft is carried in two main 
bearings, connecting rods being steel, 
pistons aluminium alloy, and the 
sump in pressed steel, The cylinder 
bleck is phosphor-manganese cast 
iron, and the head aluminium alloy. 

Valves are operated through a side 
camshaft, chain-driven from the for- 
ward end of the crankshaft, adjust- 
able flat-based tappets working in 
the cylinder block. Generator and 


34 


fan are mounted on 

- the cylinder head 
and driven by belt 
from a pulley on 
the front of the 
crankshaft. 


Early oil pumps 
were vane type, 
later replaced by 
gear type, skew- 
gear driven from 


I 
= | 


D) 
JD Ò 


Fig. 2—Oil thrower on front of 
crankshaft, 


the forward end of the camshaft, 
submerged in the sump and supply- 
ing the chief bearings—crankshaft 
main bearings, big-end bearings, cam- 
shaft bearings — under pressure of 
35lb, per sq. in. Distributor drive is 
arranged vertically through the cylin- 
der head in line with the vertical 
shaft of the oil pump. At the rear 
of the engine the flywheel is fitted 


eae 


Fig. 3.—Reference marks for valve 
timing. 
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SERVICING t 


© Part 1. Essential data of three models À 
for removing and dismantling engine, b 


o 


by means of a step or register over 


the large diameter end of the crank- 
shaft and secured by setscrews. 
MODEL 500 B 

The Model 500 B employs push rod 
operated overhead valves. Bore and 
stroke are 52 mm. and 67 mm. re- 
spectively. The compression ratio is 
6.45 to 1, and the brake horsepower 
15. The cylinder head is in phosphor- 
manganese cast iron, 
and the connecting 
rod bearings are thin- 
wall type (also fitted 
to later Model 500 
engines), A down- 
draught carburettor is 
fitted to a modified 
intake and exhaust 
manifold. The genera- 
tor is mounted on the 
side of the crankcase, 
the fan being on the 
cylinder head, and the 
belt drive thus trian- 
gulated round the 
three pulleys. 


Oil pump and dis- 
tributor driving shafts 
are arranged vertically 
and in line, and a fuel 
pump is driven from 
the oil pump shaft. The 
filter and release valve for the lubri- 
cation system are accessible from 
outside the engine. Valve rocker shaft 
is pressure fed. 


A crankcase ventilation system is 
arranged through 
pipes connecting the 
intake of the car- 
burettor to the crank- 
case breather and the 
valve cover. 
- The oil seal at the 
flywheel end of the 
crankshaft is a rubber 
type packing in place 
of the previous oil 
thrower, This feature 
can be incorporated 
on earlier engines by 
renewing the flywheel 
and the rear main 
bearing housing in 
which the seal is 
fitted. 
Connecting rods 
with the thin-wall 
bearings can also be 
used on earlier engines 
in complete set of four, 


MODEL 500 C : 
The Model 500 C 
engine is basically the 
same as the Model 500 
B. The main differ- 
ences are that the 


of engine. 


_ to 


January 1957 


‘Bearing ‘hove 
AEN, 


‘sump. 


Fiywhe 


Fig. 5.—Oil seal arran 
bearing of earl; 


cylinder head is aluminium alloy 


and exhaust valve diameters are re- 
duced, and the seating angles now 
tolerance-controlled in keeping with 
modern practice. 
Valve rockers are 
drilled for improved 
lubrication. The fan 
spindle diameter is 
increased. 

In some cases ex- 
haust valve seat 
inserts may be cast 
iron, while inlet 
seat inserts are 


bronze. 
: The prin- 
ciple of the 
fan and gen- 
erator belt 
adjustment is 
the same for 
all engines, 
as in Fig. 1, 
with shims 
laced be- 
ween the 
separate 
flanges of the 
driven pulley, 
so that when 
the pulley is 
i dismantled 
and shims removed the flanges then 
fit closer together, and the belt is 
tightened by riding at a larger radius 
on the conical faces. 
LUBRICATION—OIL SEALING 
The oil “seals,” or more correctly 
“throwers,” fitted to 
Model 500 engines are 
standard automobile 
practice, and are 
shown in Figs. 2 and 5. 
The front seal, 
where the crankshaft 
projects through the 
timing case, consists 
of a pressed steel hol- 
low disc, fitted hollow 
side forward, and 
gripped between the 
end faces of the 
crankshaft sprocket 
and the crankshaft 
pulley, both of which 
items are secured by 
the starting dog screw. 
The inside of the tim- 
ing case, close to the 
thrower disc, is pro- 
vided with a circular 
“lip” over which the 
oil is flung by the 
thrower. The dis- 
_, charged oil thus runs 
round the groove 
= formed by the lip with 
‘rangement on rear the end of the casing, 
arly engines. falls to the bottom of 
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=EN instructions 
king bearings, conrods and pistons 


with bronze valve seat inserts, inlet- 


the casing, and 
returns to the 
sump, The bore 
in the casing 
should be a 
reasonably close 
fit round the boss 
of the crankshaft 
pulley and cen- 
tralised so as not 
to rub on one 
side. : á 

With the engine maintained in 
good mechanical condition a seal of 
this type should be virtually trouble- 
free. The seal at the rear of the 
crankshaft, Fig. 5, is a similar type 


of thrower, though here conditions _ 


of operation are somewhat different, 
and on occasion trouble is experi- 
enced. In the case of the front seal 
there is no closely adjacent pressure 
oil supply from which oil can be de- 
livered direct to the seal thrower, 
since the front bearing is behind 


Fig. 6.—Modified oil seal on later 
engines, 


the crankshaft sprocket. Moreover, 
the general construction of the 
pressed steel thrower is sharper and 
more positively lipped, and its action 
thus superior. 

In the case of the rear seal, how- 
ever, there is a pressure supply of 
oil to the rear bearing, and the lip 
of the thrower cannot be made so 
prominent as it is machined in a 
narrow ring. The seal depends for 
effectiveness on the rear bearing 
being in good condition, the thrower 


itself clean, and the housing a good. 
fit about the rear portion of the ring. 


Any oil which exudes from the bear- 
ing is then flung into the circular 
channel in the bearing housing, and 
drains from the bottom to the sump. 


When the rear bearing becomes 


worn, the thrower coated with car- 
bon, and the housing perhaps worn 
(as a result of bearing slackness), 


oil is likely to escape past the seal 


into the clutch housing. The modi- 
fied oil seal shown in Fig. 6 incor- 
porates a rubber packing which bears 
on the flywheel boss, and there is 
thus substituted an actual running 
fit in place of the previous clear- 
ance. This generally cures the trouble 
of oil leakage past the rear seal. 


OIL RELIEF VALVE 


A suction strainer or filter is fitted 
to the oil pump in the sump, and 
there is a delivery filter on the side 
of the crankcase, with which is in- 
corporated the relief valve on Models 
500 B and C. The relief valve of the* 
Model 500, Fig. 7, is fitted inside the 
sump at the bottom of. the front 
main bearing, and it is necessary to 


remove the sump 


to gain access. 


Ordinarily, if the valve is inspected 


and the seating 
and spring 
found to be in 
good condition 
during an over- 
haul, no trouble 
should be ex- 
perienced . until 
there is further 
occasion to re- 
move the sump 
—when any de- 
teriora tion 
would be seen. 


DECAR- 
BONISING 

It is advised 
not to remove 
the cylinder 
head while the 
engine is hot, 
owing to the 
possibility of 
distortion — this 
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Fig. 7.—Oil relief 
valve fitted. below 
front main bear- 
ing. 
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in particular. reference to the side- 
valve engine, 


On the o.h.v. engines there are two 23 


head holding nuts- inside the 
water jacket connections, one at each 
end of the head on the near side; 
these must be removed with the 
others. The side-valve head is freed, 
should it stick to the gasket and 
block, with a lifter of the type shown 
in Fig. 8. The oh.v. head should 
come with lifting or sideways and 
upwards blows with a rubber mallet 
to free it. In each instance the pre- 
liminary dismantling of fan drive, 
distributor, etc., must have been done, 
and on ohy. engines the rocker 
lubrication pipes removed from the 
hollow stud. Valves may be removed 
with norma] spring compressors. 

Side-valves employ a simple groove 
for the collet, Fig. 10, but overhead 
valves -have a groove for a safety 
ring farther along the stem. 

Valves may be serviced with nor- 
mal equipment or with the special 
tools available. Valve stem clear- 


Fig. 8.—Special lifter for freeing 
cylinder head. 

ances in guides should not exceed 
.006in. Valve head depths and seat 
depths, Fig. 10, are 1.5 mm, for all 
engines, and the seating angle is 90 
deg. for Model 500 and 500 B engines, 
with correspondingly angled seats. 
On later Model 500 C engine valves 
the seat angle is given in another 
manner, more precisely as 45 deg. 
10 min. to 45 deg. 30 min., plus or 
minus 5 min.; and the cylinder head 
seat angle as 44 deg. 50 min. to 45 
deg., plus or minus 5 min. This pro- 
vides a high pressure type of seating, 
ensuring a better gas seal. All valve 
guides are flangeless type, as in Fig. 
10, and may be removed with a drift. 
VALVE AND SPRING 
DIMENSIONS 

Main dimensions of 
the valves are as fol- 


lows: 
Model 500 
Smaller 
Head diameter 
diameter of seat 
Inlet valve: 
22 mm. 19 mm. 


Exhaust valve: 
20:5 mm. 17.5 mm. 
Model 500 B 
Inlet. valve: 
26 mm. 23 mm. 
Exhaust. valve: 
24.5 mm, 21.5 mm. 


Model 500 C = 
Inlet valve diameter reduced from 
mm. to 20 mm.; exhaust valve 
diameter reduced from 215 mm. to 
18 mm. 
Model 


Fig. 10.—Valve and guide. 


length 39.8 mm., outside diameter 
21 mm., compressed length 27 mm. with 
a load of 18.7 lb. Model 500 B and C 
valve springs: free length 42.1 mm., 
outside diameter 23.5 mm., compressed 
length 27.8 mm, with a load of 35 Ib. 


` CHECKING COMBUSTION 
HAMBERS 


Cc 

If the engine shows a tendency to 
run unevenly, the combustion cham- 
bers can be checked to see whether 
they are all of equal volume. It will 
be noted also if there are any rough 
spots in the metal or at the base of 
plug holes. Protrusions should be 
removed by scraping or polishing 
with abrasive cloth, followed by a 
thorough clean. For the side-valve 
engine it is recommended to check 
combustion chamber capacity with 
the head fitted to the engine, valves 
of the tested cylinder closed, and 
using a graduated measure with 
castor oil and benzole. 

On other models it is much more 
convenient to check when the head 
is off, sparking plugs being fitted 
and c.h.v. ground in and fitted. The 
head. should be blocked up level up- 
side down (spirit-level test). A gradu- 
ated beaker, as used for photography, 
can be used to pour kerosene into 
the combustion chamber, just level, 
and the volume verified. Corrections 
can be made to small chambers with 


Fig. 9.—Back end 
of chassis, 
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Scrapers and abrasive wheels, in such 
a manner as to preserve the general 
contour but increase the capacity. 
REMOVING ENGINE 3 

It is not possible to remove engine 
or gearbox separately. Whenever 
they ,(or the clutch) require major 


—— they must be removed as a 
unit. va 

The car should be jacked up front 
and rear (if no pit is available), the 


water drained, the battery discon- 
nected, and minor accessories and 
controls removed. 

Bonnet and grille should be taken 
off, water hoses disconnected from 
the radiator, and the radiator itself 
removed. Fixing bolts of gearbox 
to rear mounting should .be removed, 
and the following disconnected: 
speedometer cable, earthing cable 
from gearbox, clutch rod, propeller” 
shaft from gearbox, transmission 
brake rod. The cap and rubber for 
rear mounting of unit should be re- 
moved. Engine side trays and ex- 
haust pipe should be disconnected, 
together with carburettor feed! pipe 
and silencer, accelerator red and 
starter control wire, oil pipe from 
engine base, coil wire, generator and 
starter leads, horn wires and horn. 

The cross-member connecting the 
front ends of the wings must be re- 
moved, also the caps. and rubbers’ of 
the front mounting, The gear lever 
may be unscrewed with a punch in_ 
Adjusting pe the hole pro- 

nut ==: vided. The 
assembly is 
brought. out by 
moving. for- 
ward and lift- 
ing. 
DISMANT- 
LING 

The sump 
showld be 
drained, if this 
has not already 
been. done, and 
the engine and 
gearbox sepa- 
rated The 
clutch as- 
sembly is re- 
leased by 
evenly: remov- 
ing the nuts 
on the ends of 
the pillars in 
the flywheel. 
: The 
Fig. 11. — Reaming can] 
conrod little-end, | moved later by 

taking out the 


setscrews from the crankshaft. For 
the time being the flywheel can be 
held while the starting dog set- 
screw at the front of the crank- 
shaft is loosened. The ulley 
should carefully lever off when the 
setscrew is removed, exposing the 
timing case for removal. The cylin- 
der head can be removed (including 
the distributor, fan spindle or 
generator), and also the starter motor, 
manifold, etc. With the timing case 
removed, the camshaft whee¥ is dis- 
connected by taking out the setscrews 
from the end of the camshaft so 
that the wheel and chain ean be 
removed. A puller is then required 
to withdraw the camshaft sprocket. 
With the engine upside down, the 
sump, oil pump and spindle are re- 


January 1957 


BOOKS TO IMPROVE CAR PERFORMANCE AND SAVE YOUR MONEY! 


(Prices include postage and packing. Purchases at shop 


WORKSHOP MANUALS 


American Cars, 1940-54—all makes. 
published by “Motor,” 


U.S.A, £6/4/- 


American Trucks and Tractors ae 


Armstrong-Siddeley, 16/18 h.p. 


Austin A/Ninety Westminster .. .. 33/8 
Austin -A40 (Australian) .. .. ..... 31/- 
Austin A40 (Devon, Somerset), each 47/- 
Austin A50 (Cambridge) Bey re as 
Aunbin: MOO. ee ee Te oe oe AY 
Austin A70 and A90 .. e s. o o 4U- 
Austin 12 and 16 Bp. .. .. «2 ss se 41/- 
fa Ral SS Se aera aa | 9) 
Austin 10,.1939-48 .. ~.. .. «+ «+ 34/6 
Austin Healey .. . ar OS: 
Bentley Vintage—Technical Facts .. 63/- 
Chevrolet, 1940-55 (Chilton) .. .. .. 39/- 
Chevrolet, 1946-48 (G.M.H.) .. .. .. 39/- 
Chevrolet, 1949-54 (G.M.H.) .. -. 62/6 
Citroen, 4 cyl., 15 h.p., 2 Volumes .. 177/- 
Citroen, 6 cyl, 2 Volumes .. .. .. 11/- 
Dodge, Plymouth, De Soto, 1936-42 .. 36/6 
Dodge, Plymouth, De Soto, 1946-53 ..  47/- 
Dodge, Fargo, De Soto Trucks .. 52/- 
Ferguson Tractors, onal and Petrol 32/- 
Fix Your Ford, 1932-55 .. .. s. .- 36/6 
a SS ae £6/18/- 
Ford V8 Pop. Mechanics . = 42/- 
Ford Consul and Zephyr . 31/6 
Ford V8, 1932-50, Cars and Trucks :. 44/- 
Ford V8, 1940-55 (Chilton) .. 39/- 
Ford V8 Customline, 1949-54 (Aust.) 36/6 
Ford Customline O.H.V. 1956 .. 6 /- 
Ford 8 and 10 h.p., 1932-1955 29/- 
Hillman Minx, 1936-39 . . 46/- 
Hillman Minx, Marks I, ‘Iv, cee 55/3 
Hillman Minx & Commer Mks, 6 & 7 55/3 
Hillman Minx, 1946-48 .. 5/3 
Hillman Minx Mark VIII, pius Husky 

and Commer Vans .. .. se .. 55/3 
Holden to 1953... .. .. as .. ++ 36/6 
HotMien, 1954-55 .. .. ws o. ae 80/0 
Holden Tune-Up Manual .. . 10/- 
Humber Hawk, Marks 3, 4, and 5.. 55/3 
Humber Pullman, Super Snipe ae ee OS 
International Trucks, 110 to 190 86/- 
Jaguar Automatic Transmission .. .. 54/6 
DRONE ORE SUN as coc ojo oats sae 2/6 
Jaguar, Mark V Se Re T= 
Jaguar, ‘Mark VII and XK.120 .. .. 97/- 
Jowett Javelin .. - se 40/6 
Landrover (Consolidated), 1948-53 .. 84/- 
Landrover 86 and 107... .. 3. .. .. 5T/= 
Mayflower .. we -es -63/2 
Morris 8 and io ETA 1939-48 +e wie SLS 
Morris Minor O.H.V. and ath 

English .. . Sas 
Morris Oxford, M.O. " (English) cara ge 
Morris Oxford (Austn. Edn.) .. .. 31/- 
Morris Oxford (Series II) (English) 34/- 
Morris Six (English Edn.) .. .. 34/6 
Motor Services New Auto. Encyclo- 

pedia. All U.S- Cars, 1929/56. 

Formerly Dyke's .. .. ss s e -. 94/- 
M.G. Magnette “Z.A.” .. eee gee l 
M.G., TD and TF (English) Sasori 
M.G., Y and YB (English) .. .. .. 61/6 
M.G., 1929-53, by Blower .. .. .. s. 47/- 
Perkins Diesel P. Series .. .. .. .. 55/- 
Perkins Diesel R.6. Series .. .. «. .. 55/- 
Peugeot.-Cars, Utes and Commerciais 26/6 
Pontiac, 1949-54 .. . 18/- 
Rover 60, 75 and 90 h: Be ; 1950 to 1956 12/- 
Renault — Continental (In English) 32/- 
Renault 450/760 Australian .. . 31/- 
Riley, 2%, 2% Litre (English Edn.) 61/6 
Riley Pathfinder—English ee ++ 62/- 
Singer, 9 h.p., 1946-53 .. .. .. 26/6 
Singer -_ and Hunter... .. .. .. 72/- 
Standard 8 (Australian) .. .. .. .. 81/- 
Standard-8 and 10 h.p, (English) 83/- 
Standard 8-10-12-14 B.D att. 

Australian .. .. .. . 36/- 
Standard 10 .. 31/- 
Standard Cars, 8, “10, "12'and 14 ‘hp. 

from 1939 to 1947, plus a 

18T and TR. English Ss 63/- 
Studebaker, 1947-49 .. . Peay eee bes 
Studebaker, 1951-52-53- 54. Each sa se 98/s 
Sunbeam. Talbot—Alpine .. .. .. .. 56/3 
Triumph T.R.2.. .. Alias se 7S 
Vanguard Spacemaster (Australian) 31/- 
Vanguard, 1949-52 (Austn.) 31/- 
Vanguard (English) — all” ‘models, 

including Spacemaster . s. 83/- 
Vauxhall, 10 and 12 h.p., "1938-48 .. 36/6 
Vauxhall; 14 h.p., 1939- 48. 31/6 
Vauxhall Velox and Wyvern, 1949-52. 47/- 
Vauxhall," E., 1953-54 .. s. 2s, 165/- 
Vauxhall, E., 1955 Supplement ose» 28/- 
Volkswagen .. . 33/6 


` Ford Prefect 


Wolseley 4/44 (English) .. .. ss ss 
Wolseley 4/50 (English) .. .. s» o« 
Wolseley Six/Ninety (English) .. .. 
Wolseley 6/80 (English) .. .. 
Wolseley 6/80 (Austn.) .. . 
Wolseley 14/60 and 18/85 .. 


MAKERS’ INSTRUCTION BOOKS 


Bradford .. vase we 
D.K.W. Electrical "Systems 
Fiat, all models .. .. .. 
Ford V8 Pilot .. 
Ford Anglia .. 


wie: ewan 6. — wip ee o's 


Ford Consul eee eee, 
Mord: “Preece =. = sa ca ea we eS 
Ford Zephyr .. .. .. 


Hillman Minx, all models s» Sty each 
Humber Hawk, all models .. .. each 


Wha DOS ing soe oe hao ae es 
2 ibe ee Pasa ioe ees Sa 
Morris 8, Series E .. .. «se o+ 
Morris Minor, Series MM ..°.. 
Morris 10/4, Series M .. s. ss 
Morris Oxford, Series M.O. .. s. 
Morris Six, Series MS .. .. s.. 


Morris Minor, Series 2, O.H.V. . 


Morris 8, 1937-38 .. .. ë- we se 
Morgan Plus 4 and 4/4 .. .. .. each 
Standard Twelve and Fourteen .. 
Standard 8 h.p., 1945-48 .. . 
Standard Vanguard, 1949/52 . 
Standard Vanguard, 1953-55 . 
Singer Bantam 9, 1936-37 .. . 
Singer Bantam, 1938-39 .. 
Singer Roadster 9, 1939 . 
Singer Roadster, 1946-49 . 
Singer Roadster, 4950-52 .. 
Singer 10 h.p., 1938 .. 1. ss «+ ws 
Singer Super io [i ener as 


OWNER-DRIVER BOOKS 


Cars, 1932-53... .. .. oe 
ACME 27) ") 1} een eee en peer 
A40 (Hawks) č 
Seven and Eight, “1929-38 os 
Austin Ten, 1932-47 ee ae 
Austin Twelve, 1927-48 .. .. s» 

Ford Anglia (Hawks) .. 
Ford Ten and Prefect ar 
Ford Eight and Anglia .. .. 
Ford V8 and Pilot .. .. .. 
(Gregg) .. 
Fordson Tractors—all models 
Hillman Minx, 1932-52 a 
How to Drive a Car .. 
Jowett and Bradford . 
Learn to Drive <3 .. 
PROS ots a E oe 
Rover .. ae .. 
Standard ‘Cars, 1934-48 4 

Triumph Cars... te 
Understand Your Car.. 

Vauxhall 14 and 12/Six, 


Austin 
Austin 
Austin 
Austin 


.. 08 oe 


1934-52 
Vauxhall 10 and 12, 1938/52 .. .. 
Volkswagen—in German and English 


10/- 


Wolseley 
Your Driving Test: How to Pass It . 
AMERICAN BOOKS 
HOT ROD AND TUNE-UP SECTION 

Auto Collision Work .. .. .. ss 
Auto Racing Yearbook .. .. .. . 
Auto Racing, Old and New .. .. . 
Auto Wiring Diagrams .. .. .. 


Best Hot Rods . tee 
Chevrolet 4 cyl. National, 1928 .. : 
Chevrolet Manual, 1940-55 .. .. . 
Chevrolet Speed Manual .. .. ... 
Chevrolet Handbook, 1932-56 .. .. . 
Classic Cars and Antiques ara te 
Customs Cars Annual, 1955-56-57, ea. 
Dream Cars .. 
Dodge, Plymouth, ‘De Soto, "1935-56 . 
Fastest Cars of the World .. .. .. 
Fiberglass Manual .. . Bas eg os 
Fiberglass Cars and Boats ES wh 
Fiberglass Auto Body Construetion D3 
Fix Your Chevrolet, 1940-55 er 
Fix Your Ford, 1932-55 .. SF 
Ford Speed Manual, V8.6, A and B 
Ford Owner’s Handbook, 1932-56 .. 
Ford Mok A e na vas a N A 
Ford, Model T .. are 
How to Build a Fiberglass Care sk 
How to Hop-up Ford and Mercury 
V8 Engines .. 
How to Hop-up Chevrolet and G.M. c. 
Engines .. . eee 
How to Build a Racing EAn as 
Hot Rod Annuals, 1954-55/56 .. each 
Manual of the New Engines ke es 


TECHNICAL BOOK & MAGAZINE CO., 295-299 Swanston 


Modern Chassis .. .. 
Motor Scrap Book No. 8 (Clymer) 
Plastic Car and Boat Construction .. 
Plymouth Manual, 1940-56 .. 
Restyle Your €ar .. MF 
Sports Car Engine .. 
Sports Cars, 1956—New Trend Book 
Speed from the Sports Car .. .. .. 
Souping the Stock Engine... 
Sports Car in Competition .. 
Special Hot Rods .. . 
World Wide Auto Year Book 
makes and specifications .. 


NEW!! 
Clymer — Repairs on all American 
Cars Built Before 1927 .. .. os 
Clymer — Historical Scrapbook - 
Foreign Cars .. . SR 
Model “T” Motor Scrapbook T 


GENERAL 

Auto Workshop Practice (Abbey) .. 

Auto Fault Tracing (Abbey) .. 

Autocar Road Tests, 1954 re 1955, ea, 

Auto Engine Overhaul (Judge) .. .. 

Auto Engines (Judge) .. 3 s.s .. s 

Auto Body and Frame Service .. 

Auto Body and Fender Repair is 

Auto Chassis Design 

Automatic Transmissions simplined 

Auto Electrical Equipment 3 

Auto Electrical Equipment .. .. .. 

Auto Workshop Practice .. Say, 

Audel’s Auto Guide . 

Blackwell Speed Calculator—Trials 

Brakes, Steering, waa Alignment 

Bugatti Book .. 

Chassis Maintenance “and Overhaul 

Cellulose Spraying (Ousbey) .. .. .. 

Cellulose Spraying for Garages . . 

Car and Industrial Paint Spraying 

Car Maintenance and Repair .. 

Car Driving as an Art (S. C. Davis) 

Design, Tuning of eae. En- 
gines (P. Smith) .. . or 

Do Your Own Spray Painting ` aint: 

Electrical Equipment, Autos .. A 

Electrical Servicing . OS 

Fuel and Ignition Systems ` ai 

Historical Motor Scrapbook — Floyd 
Clymer (Steam Car Edition) .. 

How to Build Station Waggons .. 

How to Build Your Caravan .. .. 

Internal Combustion Engines ~. .. 

Mechanism of the Car (Judge) .. .. 

M.G. Tuning and Maintenance .. .. 

Modern Gas Turbines sade PER 

Modern Steam Car .. .. Eaa 

‘Morris Cars, 1934-55 .. LER 

Motor Road Tests, 1954, 1955 .. each 

Motor Year Book, 1956, 1956 .. fach 

Motor Manual — Odham .. 

Motor Engineers Pocket Book — 
Trouble Tracing and Data Sheets 
for 700 English and U.S.A. Cars, 
Trucks and Tractors .. 

Motor Vehicle (Newton and Steeds) 

Motor Repair Manual .. 

Plans for Australian Caravans and 
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Trailers, 1955 .. .. Se ae 
Practical Auto Engineering | ao ae 
Practical Motorists’ Ency. .. .. .. 


Questions and Answers on— 
Transmission and Steering .. .. 


BOtigtign ss Sa. oe we 
Auto =— Sa ress tee ar ee 
Brakes. iss eds sda ee oe 
Autos Mletk 5. sss «scans co ss 
Engines .. oe 


Restore Antique and Classic Cars |. 
Riley 9—All Models .. oe 
Speed Calculator—Closed Circuits __ 
Spray Painting — Industrial and 
Commercial .. F 
Steam Road Vehicles ïn Germany > 
Special Builders’ Guide—an absolute 
“MUST” . 
Sports Car Bodywork—Plastic, Tim- 
ber and Metal, 1955 .. 
Sports Car — Design, Performance 
Trouble Shooters’ Handbook .. 
Tune-up and Service, American Cars 
Tune-up and Service, English Cars 
Tune-up Operator Training Manual 
Tuning for Speed and Economy .. 
Wiring Diagrams, 1946-50. English 
and U.S.A. Cars and Trucks 


less these amounts. Sorry no C.O.D.) 


11/- 


Prices subject to change wìthout notice, 


Add exchange to all cheques. 
Postal Note, Cheque, 


Remit by 
Money Order, 


or 


Cash. If the book you want is not listed, 


write to us; we may have it. 


St., Melbourne — FB3951-3952 
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“I couldn’t get the rattle out but 
I put a knock in it so you won’t 
hear a rattle.” 


moved, and the flywheel taken off. 
This is followed by the big-end caps 
from the connecting rods, the crank- 
shaft rear bearing and the front 
bearing (including the pressure re- 
lease valve). The crankshaft is re- 
moved rearward, being manipulated 
past the connecting rods, which, with 
the pistons, are removed downward. 
Valves being removed, the camshaft 
is drawn out from the front. 

When removing Model 500 C 


engines and gearboxes, the valve 
rocker cover and fan should be re- 
moved with the air filter, then the 
unit lowered at the back and lifted 
at the front to avoid dismantling the 
front cross-member. 


ENGINE CLEARANCES 


The chief engine clearances to 
check are as follows: 

There are three sizes of original 
cylinder bore diameters: A, 52 mm. 
to 52.01 mm.; B, 52.01 mm. to 52.02 
mm.; C, 52.02 mm. to 52.03 mm. 
Similarly there are three sizes of 
pistons according to the diameter 
across the skirt at the gudgeon pin: 
A, 51.957 mm. to 51.967 mm.; B, 51.967 
mm. to 51.977 mm.; C, 51.977 mm. to 
51.987 mm. With- these diameters 
new clearances in the cylinders range 
from .0053in. to .006lin., which 
dimensions can be checked with 
feeler gauges. 

Piston ring gap clearances new 
should be about .005in., side clear- 
ances in grooves as follows: top com- 
pression ring, .0012in. to .0023in.; 
intermediate rings, .0008in. to .0019in.; 
bottom oil ring, .0006in. to .0017in. 
Gudgeon pin interference fit in pis- 
ton .0003in.; clearance in connecting 
rod little-end .0004in. In regard to 
the crankshaft, main bearing clear- 
ances new should be between .0008in. 
and .0026in.; end play’at rear main 
bearing .0015in. to .006in. Big-end 
bearings with the thin-wall type of 
bearings should be correct for fitting; 
the clearances should actually be 
about .0004in. oversize, then the 
bearing burnished to a high surface 


finish. End play on big-ends should 
be .008in, to .010in. 

Should main bearing and big-end 
clearances exceed about .004in. new 
bearings should be -fitted in con- 
junction with grinding of the crank- 
shaft if this item is scored or oval. 
Maximum wear clearances on the 
camshaft and bearings are .006in. 
On the oil pump bearing in the 
crankcase, on the shaft in the pump, 
and on the gears in the pump body, 
maximum clearances are .006in. 
Maximum clearances of the tappets 
diametrally in the crankcase are the 
same .006in. Oversize tappets and 
gudgeon pins are available, and in 
regard to the gudgeon pins it is 
recommended that the necessary fit 
be obtained with an expanding 
reamer, as in Fig. 11. : 


CONROD AND PISTON BALANCE 


Big-ends and little-ends of the con- 
rods must be in exact alignment, and 
the caps of the rods must net be 
filed to fit the bearings. Also of 
considerable importance for the 
smooth running of the engine is the 
balance of the pistons and conrods. 
All the pistons should be the same 
weight as near as possible, within. a 
tolerance of 2 grammes. Heavy" pis- 
tons should be machined in a lathe 
inside the skirts to bring them .to 
the same weight as lighter ones. 
The check on weight should advisedly 
be made with the gudgeon piñs in- 
cluded to allow for variations in -the 
weight of these items. These must 
be kept, as always, to their proper 


pistons. (To be continued) 


Three 


sisters —at 


your service 


For paths, steps, veran- For floors and furni- For metal 
dahs, interior floors of ture, Quick-drying and surfaces. 
wood, cement or- lino- long-lasting. Brings out Heat and 
leum. natural colour of wood- rust resis- 
work, tant. 
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BUILD 


your 
own 


CARAVAN 


FTH the electric wiring com- 
plete, interior lining ply fitted, 
and cupboards and other furni- 
ture installed, your caravan 


needs only the finishing touches to 
make it ready for the road. 


HATCH COVER 


First step is to finish off the hatch 
opening and make its cover. z 

With a sharp knife (a lino knife 
answers the purpose well) cut a hole 
in the roof canvas flush with the 
opening already made in the ply. 
The opening is now framed ‘on the 
outside with 1iin. x Zin. oregon. Run 
a layer of waterproofing compound, 
such as Adfast, between the frame 
and the canvas and fix the frame 
from the inside with iin. No, 6 wood 
screws. 

The hatch cover is also framed 
up in oregon and faced with water- 
proof ply. Its frame is tin. larger 
all round (inside measurement) than 
the opening frame, over which it fits. 


Id 


auge" osde Sheer 


f "y 


p Mould, 


Fersbective View 


Hinge the cover with a pair of 2in. 
butt hinges so that it opens from 
the front. A dropleg support holds 
it in the open position. With the 
opening at “the front the hatch 
scoops up air so that the van is 
pressurised as it moves along. Inci- 
dentally, make sure that the screws 
_ holding the hinges go through into 
the roof cross-member adjacent to 
the hatch opening. 


WINDOWS 


Windows come next on the list. 
Fit the sills first, sealing them with 
the same waterproofing compound as 
you used on the hatch. Frames are 
made of 2hin. x 13/16in. oregon, If 
you prefer you can leave them un- 
glazed ‘until the painting is done. 

Opening sashes are hinged at the 
top and fitted with casement-type 
stays and fastenings. Rear windows 
should be fixed, non-opening sashes. 
This will help to keep dust out of the 
van. Window details are shown in 
Fig. 12. 

Flyscreens are considered essen- 
tial in a well-equipped caravan. 
Frame them up in lin. x 13/16in. 
oregon, and fix the bronze gauze 
with half-round wood beading. 
As windows open outward, 


Not to Seale, 


Fig. 12.—Showing details of window fitting and mouldings. 
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PART 3: Completing 


the van for occupation 


screens must be fitted inside and 
hinged to allow access to window 
fastenings. 


EXTERIOR BEADING AND 
GUTTERING : 

The joint between roof and side 
walls is covered with fin. x in. 
aluminium angle beading. This 
usually comes in 12ft. lengths. Start- 
ing from floor level at the front of 
the van, run a length of beading 
up over the curve, fixing it with 
žin. No. 4 screws at Qin, centres. 
Then fix a similar strip starting 
from the rear floor level, finally 
filling in the gap between the ends 
of the two strips with a piece cut 
to the required length. 

Now take your lino knife and trim 
off the canvas overhang flush with 
the beading. 

Aluminium J-mould (15/16in.) is 
used for guttering. Strips of this are 
fixed right across the front and 
rear of the van flush with the tops 
of the windows. Strips fitted over 
each of the side windows should be 
38in. long so as to leave a small 
over: at each end. (See Fig 12). 

Both beading ahd guttering must 
be made water-tight with a very 
heavy coating of white lead paint 
(or a patent sealer such as Seela- 
stick) laid on beneath them. 


WATER TANK - 

The water tank must be installed 
at the nearside rear of the van 
before the rear seat is completed. 
Water is pumped by hand or foot 
pump from the tank to ‘the sink 
through a piece of clear plastic 
(non-toxic) hose passing ur through 
the floor directly under. the sink and 
connecting with the sink spout. 

This spout goes through the wall 
at an angle, so the hole to accom- 
modate it must be cut to an ellipitical 
rather than a circular shape. An 
aluminium disc slipped over the spout 
and screwed to the wall neatens the 
pace where the spout protrudes. A 
ayer of waterproofing compound bẹ- 
tween disc and wall effectively seals 
the joint. Plastic. hose ğin, in 
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First trip in your own van, all the more fun because you built it yourself. Text details completion and registration. 


diameter is used to drain the sink 
through the floor. 


ICE CHEST 

It’s best to buy the metal lining 
for the ice chest ready made from 
a caravan equipment firm. Insulate 
it with a Izin. thickness of rock-wool 
fibre, for example Insulwool, -and two 
żin, thicknesses of fibreboard, such 
as Caneite. A length of żin. diameter 
plastic hose provides a drain for the 
ice chamber. 


COOKING RECESS 

An aluminium lining, which can be 
bought ready made, is recommended 
for the cooking recess both for the 
sake of cleanliness and to reduce 
the risk of fire. Fumes are carried 
off by a metal flue with its outlet 
through the roof. 

An opening porthole fitted into 
the wall at the back of the stove 
will give additional ventilation. These 
can also be obtained ready to install. 


PAINTING 

Your paint color scheme will be 
a matter of personal choice. As far 
as the interior is concerned it’s wise 
to decide on your furnishing fabrics 
before you buy your paint so that 
you'll get overall harmony. 

Final ‘coating of the roof should 
be done with a good quality 
aluminium paint. (Silvasheen is a 
reliable one.) Then the whole-of the 
test of the exterior should be hand 
painted with a coat of oil primer. 
Make this of 60 percent linseed oil 
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and 40 percent white lead thinned 
to painting consistency with turps 
and terebine dryers. Allow 48 hours’ 
drying time. 

Next apply two coats of “filling” 
undercoat (such as Preparakote) to 
fill the grain of the wood. ‘Coarse- 
grained ply may need three coats. 
Each coat should be allowed to dry 
overnight. 

To make a really smooth surface 
for finishing cut back the under- 
coating with No. 180 wet and dry 
rubbing paper used dry. Then finally 
lay on one or two coats of good 
brushing enamel. 

Inside walls:and furniture should be 
treated to ‘one or two applications 
of the filling paint, cut back with 
rubbing paper as for the outside, 
then finished with flat or gloss 
enamel. = 

Paint „quantities required are 
approximately as follows: For the out- 
side, 4 gallon primer, prepared as 
indicated above; 1 gallon filling 
paint; 1 gallon gloss enamel. For 
the inside, 1 gallon filling paint; 1 
gallon enamel. 


FURNISHINGS 


Curtains are best hung on spring- 


type curtain wire held in place with 
screweyes and hooks. Please your- 
self whether you thread wire through 
both top and bottom hems or at the 
top only. 

Benches in the dinette and the 
lounge seat at the rear of the van 
convert to double beds, so padding 
ideally takes the form of mattresses, 
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either 6in. thick innerspring or 4in. 
thick sponge rubber, covered with 
fabric to tone with your curtains. For 
the dinette you’ll need one mattress 
6ft. 2in. x 2ft. 2in. and one 6ft. 2in. 
x lft. 6in. For the lounge seat with 
back rest, have two pieces 3ft. 6in. 
x lft. llin. and ‘two 3ft. ‘6in. x lft. 
2in. It's as well to order your mat- 
‘tresses before the van is completed 
as they take some time to make up. 
Linoleum makes the most satis- 
factory floor-covering. Either mal- 
thoid or paper felt should be laid 
under it, so it’s a good plan to fit 
and cut this first and then use it as 
a pattern for cutting the line. When 
you’ve laid the lino, leave it te stretch 
for at least a month before you 
finally tack it down. A strip of in. 
x in. angle mould fixed at the door- 
step will reduce wear at this point. 


REGISTRATION 


Don’t forget that before you can 
take your van on the road it must -be 
registered. First you must obtain a 
permit to allow you to tow it to the 
motor registry for inspection. On 
the way there have the van weighed 
so that you can take the weight cer- 
tificate with you. 

Main points that will be checked 
at the registry are the efficiency of 
clearance lights and tail light, ground 
clearance, and the efficiency of the 
van’s braking system. The brakes 
must actually lock the wheels of the 
van. 


THE END 
January 195) 


make this 


DUAL-PURPOSE LAMP 


| © Trouble light and battery charger in one unit 


be used anywhere about the car 
is a “must” in any motorist’s 
equipment. You can make a lamp 
l that, by means of a simple addition, 
becomes an efficient battery charger. 

Connect one end of a suitable length 


A all-purpose lead lamp that can 


Fig. 1.—Showing method of construct- 

ing the inspection lamp, also the jack 

and plug before fixing to the facia 
panel. 


of flex to a bayonet cap holder = 
(See Chassis) 


mounted on a wooden handle. 
Fig. 1.) Add a torch reflector and a 
headlamp bulb. 

Now from a radio-parts store ob- 
tain a good-quality open-circuit elec- 
tric “jack” with plug. The function 
of the jack is to open or close the 
circuit when the plug is inserted or 
withdrawn. The jack can be fitted 
to the dashboard of any car without 
being unsightly, for the only part that 
remains visible is a nickel-plated ring 
of about šin. diameter surrounding a 
łin. hole, the jack barrel, into which 
the plug fits. 

Drill a gin. hole in the dashboard, 
insert: the jack from behind and 
tighten the nickel ring. The frame of 
the jack will automatically be earthed 
to the car if the dashboard is met- 

allic. If it is not metallic, run another 
wire from the frame of the jack to 


the frame of the car. Attach a suit- 
able cable to the insulated side, or 
spring leaf, connecting this to the 
battery negative via a fuse. Attach 
the twin-fiex from the light to the 
jack plug and insert the plug. 

The advantage of being able to plug 
the light in from inside the car in- 
stead of having to connect it to the 
battery by means of the usual croco- 
dile clips is obvious. 


CHARGING BATTERY 


For battery-charging no alteration 
is necessary to the circuit. The only 
requirement is a second jack-plug 
attached to the output of the charger. 
In post-war cars employing the posi- 


Battery 
+h = 


Fuse 


Dashboard 
(No separate earth 
wire required it 

metallic) 


Open circuit 
Jack, 


insulation 


Connection to chassis by 
metal dashboard = 

If dash-is insulated, frame 

of jack must be connected 
to chassis to: complete "== 

circuit} S 

Fig. 2.—Theoretical circuit of the in- 
spection lamp. On older cars it must 
be ascertained whether the positive or 
negative side of the battery is earthed. 


tive to the chassis, care must be taken 
to ensure that the negative lead from 
the charger is connected to the ball- 
tip of the plug and the positive to the 
stem: 


“*, , . And, frankly, I didn’t have a lot of money to spend on a garage.” 
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Engineering & 
Industrial Supplies Co. 
28 BOND STREET, SYDNEY. 

Sole Australian 

Agents for 
@ Acheson Colloidal 
Graphite & 
© Molybdenum 
Disulphide Lubricants 


New South Wales 
Distributors for 


“SUNOCO” 
MOTOR OILS 


Imported direct from America’s 
fourth-largest Refinery, these 
high-quality oils are available 
in SAE 10-20-30-40-50 Viscos- 
ities, and are used for heavy- 
duty operations in all LC. 
Engines, including Diesels. 
ONE OIL CHANGE WILL 
CONVINCE YOU! 


Phone LJ1609 — BU1307 


Enquire for free literature and 
our booklet “Running-in 
Engines.” 


FIBREGLASS 


your answer to 
RUSTHOLES 

DENTS 

PITTING 


Years of research in U.S.A. have 
developed this amazing product. 
For the first time it is now being 
manufactured in Australia under 
licence, If you wish to save pounds 
on costly repair bills ... 


TRY FIBREGLASS 
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@ Dismantling crankshaft assembly, checking 


big-end wear, some easily made special tools 


with methods of checking the 
timing of an engine, dismantling 
the gear, removing sprockets, 
bushes, and so on, it remains only 
to indicate the points in a typical 
timing gear where minor improve- 
ments can be made without resorting 
to new components, 
The immediate effect of wear in 
the timing gear is roughness and 


Hee dealt in a previous article 


Cam ftienks 


Fig. 32.—Likely points of wear in 
timing-case cam and rocker gear. 


noisiness, which, as a rule, become 
apparent before performance falls 
`“ off to a noticeable extent—for the 
average owner at least. Motor-cycle 
timing gear, moreover, tends to be 
subject to wear to a rather greater 
extent than that of some other types 
of engine owing to the high loadings 
' occasioned by heavy valve springs, 
which are necessary to meet the per- 
formance demanded. 


POINTS OF WEAR IN TIMING 
GEAR 


The cam flanks, the rocker faces, 
the tappet feet or the push rod 
sockets and push rod ends, as indi- 
cated in Fig. 32, are the points where 
wear occurs. Cam flanks become 
‘ridged, in some instances with almost 
a corrugated effect. Often there are 
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Fig. 33.—Honing and lapping faces of 
components of ti g gear. 
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distinct areas each side where wear 
has been concentrated, the valve 
having been bounced open against 
the pressure of the spring, the spring 
then having returned the gear with 
a bump on the other flank, Ridges 
are caused by irregularities of move- 
ment occasioned through the driving 
gears or by backlash between them. 


Radiused faces on rockers become 
ridged or flattened; flat faces are 
worn hollow. When the rocker gear 
incorporates a couple between the 
points of application and transmis- 
sion of lift, the spindle and bearing 
may reveal greater wear because of 
the. load applied. > 


REMEDIES FOR WEAR 


Faces of timing gear components 
revealing wear which is not too ad- 
vanced can. be rectified by the 
methods depicted in Fig. 33, and even 
in bad cases a considerable improve- 
ment can be made. On cam flanks 
and rocker faces irregularities are 
easily smoothed with a small hand 
hone lubricated with kerosene or 
thin oil. Care should be taken to 
keep the hone square across the 
face, to hold it flat, or to impart to 
it the necessary quasi-circular move- 
ment. When wear has left a con- 
siderable ridge on one side of a face, 
careful grinding will reduce the ridge 
to save wear on the hone. It is 
important not to carry the grinding 
too far or to advance across the face 
and render it askew. 

For a ridged or deformed push 
rod end a lap can be 
made by indenting a- 
small block of lead , 
with a steel ball of 
suitable size, then | 
using valve-grinding 
paste while spinning 
the rod and oscillating the lap. Alter- 
natively a piece of brass rod can he 
lightly countersunk at the end, then 
the ball driven in to form a radius. 
This type of lap can be rotated in a 
drilling machine and applied to thé 
end of the push rod held in the vice. 
using grinding paste. 

To make a suitable lap for a push 
rod socket a steel ball should be 
softened by heating to red and allow- 
ing to cool out slowly. A flat should 
then be filed and a groove hacksawed 
to take a driving rod rotated in a 
drilling machine. As the grinding 
paste loses its cutting power it should 
be washed off with kerosene and 
fresh paste applied. All parts should 
be scrupulously cleaned at the finish, 
not forgetting to brush out the teeth 
of the gears particularly well. - 

Trouble with the big-end or main 
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have been removed, is to pull with 
the hands~at the crankcase mouth, 
or, if the spigot joint is very tight, 
to tap in the crankcase mouth with 
the end of a wood: handle, such as 
that.of a hammer. Afterwards, the 
halves can be worked to separate 
them. Provided there are no locat- 
ing dowels, the halves can be rotated 
relatively to assist the separation. 
This method is useful when ball 
bearings are used for the main jour- 
nals and the shaft is- tight. A grip 
can then: be obtained on the jointing 
faces of some of the lugs; and if an 
; assistant taps the 
end of the crank- 
shaft with a soft 
hammer or fy 
the b 


bearings involves separating the 
halves of the crankcase, The best 
way of doing this, when all the bolts 
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Fig. 34. — 
Typical rol- | 
ler big-end 3 
bearing of a 
singile- 
eylin der 
machine. 


crankcase by the lugs of one half, and 
hold it just supported on a pad of 
rags on the bench. The assistant can 
then tap the shaft downwards, and 
as the crankcase half comes away the 
other half will fall gently on -the pad. 


CHECKING BIG-END WEAR 


The big-end bearing of the usual 
motor-cycle engine is a narrow roller 
type, on which to check wear accur- 
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Crankshare assembly 


Fig. 35.—Useful jig for checking wear 
in big-end bearings. 


ately a jig or set-up -is required in 
order that the issue shall not be 
confused by rock or side play. This 
is in centradistinction to the metalled 
bearing employed on car engines, 
on which the bearing grip can be 
such that the connecting rod falls 
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Fig. 38.—Useful way of preventing 
the spanner saa hed the crankpin 
nu 


through a certain arc, or on which 
the clearance canbe checked with 
a strip ef plastic material compressed 
in the bearing. Considerable side- 
ways rock on such a bearing would 
indicate a defect, whereas similar 
movement in the case of a motor- 
cycle engine is acceptable within 
limits. This is because the bearing 
is a “hard” type. A typical example 
appears in Fig, 34. 

With the crankshaft assembly re- 
moved, however, the big-end bearing 
can be accurately checked on a set- 
up of the type shown in Figs. 35 and 
36 for the extent of wear to be shown 
on an indicator or obtained with 
feeler gauges. .The crankshaft 
assembly is laid vertically on the vice 
betweén two pieces of angle iron, with 
a piece of cardboard wrapped round 
the mainshaft so that the whole can 
be gripped without damage. The 
connecting.rod is situated at T.D.C., 
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and the small end 
supported on a 
packing block, 
which should be 
of such a thick- 
ness that the side 
play or rock is 
halved; that is, 
the connecting 
rod is supported 
in its normal 
central position. 

Pieces of thin 
- new = AARE 

Oo the oc 

Reckiog ae" (which can be of 
wood) to act as guides for the small 
end, and the block is clamped to 
the angle iron. The connecting rod 
is therefore held in such a manner 
that wear can be accurately checked 
when the connecting rod is pulled 
and pushed with the fingers. 

With such a set-up almost any type 
of indicator can be employed, the 
clamping details being arranged from 
the wood packing block or from the 
angle iron. Alternatively, a small 
block of metal can be screwed to the 
wood, and this packing piece then 
clamped with the connecting rod 
pulled up and the top end in con- 
tact with the metal block. Pushing 
the connecting rod down will then 
leave a gap should there be any 
wear, and the extent of the gap can 
be checked with feeler gauges. Should 
the top of the connecting rod be 
rough it should be smoothed with a 
file for this test. 

Having checked at T.D.C., as in 
Fig. 35, the assembly should then 
be changed to check the wear at its 
maximum position, where thrust is 
applied to the crankpin during the 
firing stroke, Fig. 36. It will be found 
in some instances that wear varies 
considerably at different positions on 
the crankpin. To make these tests, 
it is necessary, of course, to wash the 
big-end in clean kerosene or remove 
oil by squirting kerosene through 
the crankshaft. Provided wear does 
not exceed .003in., the bearing need 
not be renewed. . 


DISMANTLING CRANKSHAFT 


The typical crankshaft in Fig. 34 
depicts the main features of the type. 
The crankpin is fitted through tapers 
in the flywheels, and the timing side 
is often located with a key where 
there is a direct oil feed to obviate 
the chance of incorrect assembly and 
the oil feed hole being blocked. The 
opposite side may be plain to admit 
of lining up the assembly. 

The big-end 
rollers, of which 
there may be two 
groups, are con- 
tained be t ween 
flanges on the 
crankpin, and the 
connecting rod 
and outer sleeve 
of the bearing 
are located by the 
flywheel faces, or 
on occasion by 
washers. The 
mainshafts are 
fitted by tapers 
similar to the big- 
end, and these 
are usually keyed 
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—the one to ensure accurate timing, 
the other to transmit the drive. 


There are variations from this 
arrangement, one of the most notable 
being the B.S.A. Bantam engine, 
where the crankpin and mainshafts 
are a press fit in parallel diameters 
in the flywheels. 

While dismantling the crankshaft 
is not essentially difficult it can in- 
volve some snags for the partially 
experienced mechanic, and particu- 
larly when the correct service tools 
are not available. The assembly is 
not too easy to hold for no damage 
to be done to it, unless some method 
like that shown in Fig. 37 is adopted. 
It is recommended that a piece of 
steel plate iin. thick should he 
clamped up to the flywheel using a 
steel distance piece and one of the 
crankshaft nuts and washers. This 


Fig, 37.—Method 

of holding 

crankshaft 
assembly. 


plate should be provided with a stud 
or bolt to engage with the boss of the 
crankpin and prevent rotation. The 
assembly is thus very firmly held for 
the crankpin nut to be undone with 
a spanner. If the big-end is only to 
be examined, the timing side can be 
undone, then the key will provide 


Fig. 36.—Checking the big-end at the position of 
maximum wear (vice and indicator not shown). 
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location for reassembly—in conjunc- 
tion with a check. 

The hole in the steel plate can be 
produced by drilling a circle of small 
holes, chipa the metal away be- 
tween, then filing to size, while the 
distance piece can be a piece of water 
pipe, cut off with a hacksaw and 
filed reasonably square. Should the 
crankpin nut prove too tight for any 
available spanner, it should not be 
chiselled, though it can be loosened 
with a hammer and a square-ended 
punch resembling a very blunt chisel, 
applied against one corner. 

Ring spanners of the usual type 
are often thought to be unsuitable 
for crankpin nuts, owing to the shal- 
lowness of these, and the fact that 
the spanner handle is off-set from 
the head, this causing it to ride off. 
This defect can be overcome, how- 
ever, as shown in Fig. 38, gripping 
the crankshaft assembly in the vice. 
A holding * bar should be made in 
material about 2in. x 3/16in. section, 
on the lines of the plate in Fig. 37, 
leaving a length to obtain leverage. 
Then a plug which should preferably 
be stepped, but which may be merely 
chamfered with a file, should be ap- 
plied to the spanner. The assembly 
should be gripped moderately tightly 
in the vice with the holding bar 
engaging and the spanner operated 
or tapped with a hammer. 


SEPARATING FLYWHEELS 

When an assistant is available the 
assembly can generally be separated 
by means of a hammer and soft 
punch—in copper or aluminium. The 
crankpin nut is undone back flush 
with the end of the crankpin, and 
the assembly held vertically by one 
flywheel. The punch is then applied 


Fig. 39.—Easily made special cramp 
for dismantling the crankshaft 
assembly, 


to the crankpin and tapped with the 
hammer—a good blow often being re- 
quired. No damage should be done 
to the nut or the crankpin in this 
way. 

Should the crankpin be short so 
that the nut overlaps the end when 
undone, the nut should be completely 
removed, the flywheels tied together 
and the assembly supported by the 
upper wheel above a pad Of rags on 
the bench. When the assembly 
separates the bottom wheel will not 
then fall any distance. 

When you employ this method care 
must be taken not to burr the thread 
on the crankpin, 
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CRANKPIN CLAMP 

A suitable cramp can easily be made 
for separating flywheels by anyone 
having means of drilling gin. holes 
in steel. The device is shown in 
Fig. 39. The pieces A are 1zin. x 
Zin. mild steel, two in number; the 
pieces B, 2in. x 5/16in., four in num- 
ber (two each side); and the pieces 
C, 13in. x ŝin., four in number (two 
each side). The nut and bolt, D 
and E, are Sin. BS.F. The plate F 
is 3/16in. thick, and the bolts G are 
Zin. B.S.F. The plates B are bolted 
between the pieces A and the pieces 
C, The cramp is operated by hold- 
ing the nut D and turning the bolt E. 

The cramp should be made so that 
its length is the shortest practicable 
commensurate with the cramping bolt 
applying squarely to the crankpin, 
and maximum depth should be left 
on the pieces C which form the jaws 
where they fit between the flywheels. 


BIG-END RENEWAL 

Examination of the big-end when 
it has been removed reveals a grey 
track in the outer sleeve where the 
rollers have run; either side there 
may be the bright line of a ridge 
indicating wear, which can be felt 
with a fingernail, The crankpin may 
be a similar grey color, with pit 
marks in bad cases. The surface of 
the rollers is generally bright, with 
pitting evident in some instances. 
When wear is slight it is sometimes 
possible to reduce the effects by fit- 
ting oversize rollers; these, however, 
when supplied, are only a fraction 
of a thou larger, so wear must be 
small to admit of rectification, Be- 
cause of the standard of precision 
demanded big-ends are only supplied 
complete — which often means the 
connecting rod as well, since the nar- 
row outer sleeve must be pressed 
absolutely squarely into the big-end 
eye. 

A check for squareness can be made 
on a surface plate, using a surface 
gauge and indicator. It should be 
verified by micrometer that the sleeve 
and big-end eye of the connecting 
rod are both parallel. The connect- 
ing rod is laid on the surface plate 
with the face of the sleeve making 
contact, then the indicator on the 
surface gauge should be run round 
the top surface of the big-end eye, 
when a steady reading should obtain, 
any variation indicating malalignment 
between the sleeve and the eye. This 
can be corrected by carefu] squeez- 
ing in a vice with packing pieces, 
followed by further checks. 

Endplay on a big-end can be cor- 
rected in some instances by replace- 
able washers against the flywheel 
cheeks. The normal clearance is 
.008in. to .010in., rising on occasion 
to .015in. When insufficient clear- 
ance is present the big-end eye and 
outer sleeve should be carefully lapped 
or honed, This would only be neces- 
sary following the fitting of new 
thrust washers when a check has 
been made. 


REASSEMBLING FLYWHEELS 
Scrupulous care is essential in 
assembling the flywheels to ensure 
that the tapers are perfectly clean 
and dry to pull home absolutely tight. 
It is usual to fit the timing side of 
the crankpin first, pull this as tight 


as possible and finish it. The fiy- 
wheel may either be gripped flat in 
the vice at the bottom (with ecard- 
board packing) or a set-up similar 
to that in Fig. 88 can be adopted, 
with a soft pad at the end of the 
crankpin. The big-end rollers can 
be assembled with the crankpin in 
a vertical attitude being held in place 
with vaseline until the connecting 
rod can be fitted. - 

A rough check of alignment is made 
as in Fig. 40 when the driving side 
flywheel is fitted. The crankpin nut 
should be pulled fairly tight, and a 


Fig. 40. — Check- 
ing alignment of 
the flywheel 
assembly. Correc- 


tion is made by 
hammering at A 
or B. : 


straight-edge placed across the two 
flywheels to test parallelism. 

The assembly is almost always 
malaligned at the first check, and 
correction must be made by striking 
with a soft hammer or mallet at A 
or B, Fig. 40. When the straight- 
edge lies flat across the two wheels 
the crankpin nut can be tightened— 
but not fully until a further- check 
has been made, for the act of tighten- 
ing the nut will often upset the fiy- - 
wheel alignment. A considerable 
number of attempts may have to be 
made before the assembly is both 
fully tightened and true. This-method 
of testing, while often- employed, is 
only approximate, and to be sure 
that the shaft is as true as possible 
a jig of the type shown in, Fig. 41 
should be constructed, the shafts and 
fiywheels then being tested by indi- 
cator at the points marked X. 

This jig can easily be constructed 
from 2in, x 4in, angle iron bolted to 
a board which can be, held -in the 
vice. ‘The top ends of the two pieces 
of angle iron should be provided with 
vees, cut with a hacksaw and filed 


Fig. 41.—Simple jig for testing the 
crankshaft assembly. Check at -points 
marked “X.” 
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with tHe two pieces of iron clamped 
together in the vice. The spacing 
when attached to the board should 
be such that a washer can be placed 
either side of the assembly. If the 
bench lias a flat board front, as 
many have, the angle iron test pieces 
can, of course, be temporarily bolted 
direct. 

Correction of the flywheel assembly 
is made as in Fig. 40, with blows on 
the flywheels at 90 degrees to the 
crankpin position—the crankshaft, of 
course, being lifted from the testing 
jig. Flywheels which are pressed on 
to the crankpin require a special 
jib for assembling, and renewal work 
should be performed either by the 
manufacturers or an agent with suit- 
able. equipment. 


MAIN BEARINGS 


Main bearings are advisedly 
checked. for wear with an indicator 
before the crankshaft is removed 
from the crankcase, mounting the 
Indicator for its foot to bear on the 
shaft, each end in turn, while a lever 
is used to induce up-and-down move- 
ment, In the early stages wear is 
distributed on the outer and inner 
members- and the balls of a race. 
Where a heavy loading is carried 
local wear may be seen on the outer 
and inner members. On occasion 
this can be detected with a strong 
light if the race is thoroughly 
cleaned» 

If the engine has been troubled 
by a deep periodic rumble a scarred 
ball may be suspected, and consider- 
able testing may be necessary to 


“I saw the word ‘free’ and something snapped.” 


bring this into an attitude to reveal 
slack on the race. It is often in- 
structive to dismantle a defective 
ball race and examine the parts in- 
dividually — although it cannot be 
used again. 

Endplay on the crankshaft is gener- 
ally taken up through shims on the 
driving side. A thick washer also 
being present, the correcting shims 
should be placed between this and 
the flywheel. Too little endplay can 
be corrected by carefully. filing the 
washer, by lapping it or by rubbing 
it on a sheet of abrasive cloth laid 
on a surface plate. Endplay is 
usually about .010in., and the effect 
of fitting the driving shaft hub and 
sprocket should not be overlooked. 


Should the main bearing races be 
loose in the crankcase the outsides 
can be plated, but to do this it is 
necessary to fit a good machined 
washer each side and put a bolt 
through the centre. An alternative 
method ‘employed on occasion is to 
fit a strip of suitable shimstock in 
the housing round the ball race. A 
length is cut which will almost 
encircle the race and which is about 
half as wide again. This is laid in 
the housing, and the crankcase 
heated in boiling water, then quickly 
extracted, the ball race laid in and 
driven home. Stee] shimstock should 
be used, and, properly fitted, it results 
in a satisfactory repair—particularly 
of older engines, 
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@ Mechanic's guide 


N the absence of hum or rumbling, indica- 
tive of tooth wear, and assuming, of 
course, that the hubs are tight on their 

tapers, back lash in the rear axles of some 
pre-war Austins (I refer, in particular, to the 
1934 10 h.p. model), may be traced to wear 
of the two phosphor bronze washers which, 
situated on the differential spider, take the 
outward thrust of the small planet pinions 
(Fig. 1). : 

To renew these washers, the axle must be 
completely dismantled. This, however, owing 
to the accessibility of these older cars, is well 
within the scope of anyone with the minimum 
of garage equipment. 

irst, the rear of the caramust be raised. 
Commencing with the offside, the axle is 
jacked up rather higher than usual, then 
lowered on to a set of wooden blocks posi= 
tioned under the axle tube near to the spring, 
leaving the, wheel just clear of the ground. 
The near side is then raised, and a further set 
of blocks placed under the side chassis member 
just forward of the spring shackle. A third 
set, under the off-side axle tube close to the 
differential casing, will give support when the 
latter is parted at this point. The jack should 
be allowed to remain under the near side 
tube. With the car supported in this manner, 
work may be commenced without fear of 
accident. 


REMOVING WHEELS 

The wheels should now be removed, 
followed by the 
brake drūms 
(after extracting 
the’ countersunk 
retaining screws), 
and’ finally the 
hubs. In remov- 
ing the hub nuts, 
a piece of stout 
gas barrel placed 
between one of 
the wheel studs 
and the ground 
will provide a 
solid rakuni 
against which to 
apply full fose 
to the spanner 
(Fig. 2). The hubs 
themselves are 
then withdrawn 
with an extractor. 


Gas piping Jack Thit tool may be 
a purchas: rom 
ri 25 Removing me those Austin deal- 


ers who sell spare 
_ parts for the older models, and is well worth 
_ the trifling cost. 


BRAKE CABLE 


Dealing with the near side only, the brake 
cable is now disconnected, and the shock 


%6 


to cause and cure 


absorber drawn off its two spigots by removing 
the four nuts ;- noting that the outer two lock 
the inner, which are tapered. Bending back 
their tab washers, the spring U-bolt.nuts are 
removed and the bolts knocked out. This is 
followed by the withdrawal of the setscrews 
securing the two halves of the differential 
casing. These also have tab washers. 

Grasping the axle tube at the hub end, the 
axle should be lifted until the locating “ pip ” 
on the spring plate is clear of its recess in the 
chair. The packing piece should be removed, 
and the parts kept separated by a small block 
of wood. This 
should have 
joint at the differential casing. 
If it failed’ to do so, a stout 
knife with its edge in the joint 
and struck sharply on the back 
with a hammer will start the 
two halves. 


DIFFERENTIAL CASING 

Resistance to full separation 
will still be encountered due 
to the tightness of the ball races 
in their housings. A block of. 
wood placed over the hub end 
of the off-side axle shaft, and 
struck with several hammer 
blows, will drive out the race 
on this side, when the casing 
will be free to part. Before do- 
ing this, the jack should be 
lowered and removed, leaving 
the near side of the car sup- 
ported by the blocks under the chassis, as 
mentioned earlier. The removal-of the jack 
will allow the spring to hang suspended by 
its shackles. Ample space is thus provided 
through which the half axle tube, together with 
the differential and shaft assembly, may be 
drawn clear. 

With the parts on the garage floor, the 
block of wood and the hammer used as 
previously will free the remaining ball race, 
when the differential may be withdrawn and 
Cleaned with kerosene for inspection. 


TEST FOR END PLAY 

Gripping the near side shaft in the vice, a 
screwdriver should be passed through one of 
thes lubrication holes in the differential 
housing, and the small pinions checked for 
end play. If this is apparent, the thrust 
washers are due for renewal. 

Before parting the housing, which is 
effected by withdrawing the six bolts (again 
noting the tab washers), the halves ,and 
shafts maybe marked with a file, to dispel 
any later doubts with regard to. correct 
replacement. 

At this stage, the shaft bearing bushes and 
the ball thrust races should be examined for 
wear, The latter may be checked by gripping 
the outer rings and pressing inwards with 
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- felt, they should be renewed. 


Planet pinion 


No 


»@:5 
eke 
22222 


Ae * % 
a semi-rotary movement. If roughness is 
Viewing the housing from the inside, two 
small diametrically opposed holes will be 
observed, through which a punch may be 
passed and the ball race driven off. : 
These races (the near side one in particular), 
in addition to carrying the running load of 
the differential, receive the powerful side 
thrust. They are, therefore, of the deep groove 
type ; and it is of the utmost importance that 
they should be fitted with the deep side of the 


ring groove facing outwards. _ 


REASSEMBLY - : 

With the shafts replaced in the housings, 
and the phosphor bronze washers in position, 
the differential should be assembled, using all 
six bolts, and the parts tested for freedom of 
rotation. If any stiffness is experienced, it 
should be again dismantled, and the thickness 
of the washers slightly reduced by rubbing 
them face downwards on a flat file held in the. 
vice. A further trial should be made and this 

rocess repeated, if necessary, until there is 
ull freedom of movement, with no end play, 
but with the slightest detectable shake between 
the pinion teeth (this latter for oil clearance), 
when the differential may be finally bolted 
up, using new tab washers. Sage 

The general reassembly in the chassis.is a 
reversal of the dismantling procedure... Three 
points, however, are worthy of mention. 

The differential casing meets in a registered 
joint; there is, therefore, no need for.a paper 
washer. To deal with small irregularities in 


the metal, a smear of nothing more. viscous 
Locating dower 


Fig. 1.—Showing the position of the 
phosphor bronze washers; > > 


two 


than gold size may be applied to the surfaces. 
Incidentally, the squeezing out of the size 
around the circumference of the joint will 
indicate that it has been evenly and tightly 
drawn together. à £ 


ALIGNING SPOT PIN SLOT 

On fully tightening the castellated hub nut 
(again bringing into service the length of gas 
barrel), it will probably be found that the 
split pin slot does not register with the hole 
in the shaft. On no account should the nut be- 
turned back in order to effect alignment. It 
should be again removed, taken to the vice, 
and the back faced off with a file. The aim 
must be, that, with the nut dead tight, easy 
passage of a $/32in. split pin is obtained. 

The third point concerns the replacement 
of the countersunk brake drum retaining 
screws. It is sometimes thought necessary 
that these should be knocked. up with a 
punch, and centre punched as an added pre- 
caution. Their purpose is merely to ensure 
that the drum remains in position when the 
wheel is removed for any reason. Normal 
screwdriver manipulation is all that is needed. 
Full security, of course, is provided by the 
wheel nuts. 


January 1957 


MAGD 


ANY British motor cycles are fitted with 

the magneto and dynamo combined into 

; one unit. This arrangement reduces 

‘overall size—an important consideration for 

the motor cycle manufacturer. The 

magdynamo unit is a vital component and as 

such should be regularly checked at least 
once’ a year. 

The magneto part of the unit is driven from 
the engine crankshaft by either chain and 
sprocket or a gear train. A clutch drive 
assembly is arranged on the end of the 
magneto armature shaft and the dynamo is 
driven from a fibre gear viathe clutch assembly. 
This type of drive is used as a protection for 
the magneto. In the event of partial or total 
seizure of thé dynamo armature—an occur- 
rence not unknown—the clutch slips, allowing, 

‘the magneto armature to revolve. without 
damage. If a direct drive were fitted, a fault} 
in the dynamo unit might well put the magneto} 
out of action, consequently immobilising the 
machine. 

Removing the magdynamo unit, a general 
view of which appears in Fig. 1, is usually a: 
fairly straightforward task, although on some 
machines the unit is not always as accessible 
as it might be. Once off the machine the unit 
can be thoroughly cleaned externally with 
petro] and a small brush. External cleaning 
makes for easier handling. 


Fig. s.—General view of magdynamo unit. 


To split the unit into its two main com- 
ponents the front retaining screw and the 
circular strap must be removed. The dynamo 
pert can then be slid out of the magneto 

ousing. 


OVERHAULING DYNAMO 

Lift the bfushes and remove the two 
through-bolts. Tap the commutator 
end of the armature spindle to jar the 
armature/and, drive\the |end bracket 
away from the dynamo carcase], The 
two-field coil leads can be disconnected 
to allow the commutator end bracket to 
be withdrawn. Removing the armature 
from the drive end bracket may require 
the aid of a small screw-press, but it 
is often possible to utilise a pair of 
screwdrivers to prise off the armature 
drive gear, which is retained by a small 
bolt and lock washer. After the 
armature has been removed from the 
drive end bracket the three screws 
which retain the bearing cover plate 
can be unscrewed and the plate 
removed, exposing the roller race. 
This race should be thoro y cleaned 
jn petrol and all traces of grit, etc., 
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when connected in series with the field coil. 
If it does not, then the field coil inay in all 
likelihood have short-circuited turns. This is 
usually not repairable and a replacement 
coil must be obtained. No light from the 
testlamp should be obtained when one side 
of the battery is ‘connected to the dynamo 
jyoke and the other connected to the ends 
of the field coil via the testlamp. If a light is 
obtained this will mean removing the coil for 
reinsulation. 

Field coils are usually insulated with jin. 
width Egyptian cotton tape, a coat of quick- 
drying varnish being applied afterwards to 
seal the insulation. The old insulation must be 
completely removed before applying new tape. 
It is often advisable to renew the terminal 
ends of the coil while retaping for these ends 
may cause future trouble ‘if left unattended. 
Flexible wire should be used to make th®e 
connections, as the existing field coil wire is 
too brittle to stand arduous wear. Solder the 
ends of two short lengths of cable to the ends 
of the field winding and sleeve the completed 
joint. 


ARMATURE TESTS: _ 
Three main faults are liable to affect the 
rotating armature: open-circuited windings ; 


@ Many motor cycles 
have magneto and 
generator (or dynamo) 
combined. Here's how 
you service this unit 


removed before re- 
packing with a high 
melting point 
grease. 

The other com- 
ponents of the 
dynamo unit should 
also be washed in 
petrol. It is im- 
portant to clean all 
traces of grease from 
the carcase, as clear- 
ance between the 
armature and field 
pole shoe is ex- 
tremely small in 
these dynamos. 


6 Volt bettery. 
=> 


FIELD COIL TESTS 

Average resistance in ohms 
¿0f the dynamo unit is 2.8 to 3.0 
Ifa resistance meter is not avail- 
able the field coil should be checked, using a 
testlamp and battery, as shown in Fig. 2. 
A headlamp bulb which consumes about 4 


Fig. 2.— Tests 
on field coil. 


short-circuited windings ; 
circuited to the armature shaft, 
Of these faults the most usual is the open 
amps at 6 volt pressure should dim appreciably circuit. An open-circuited armature develops 
s 


windings short 


“ flats ° on the commutator. Burning 


6 Volt battery 


A — light (open circuit 
test) 


8 — no fight (short 
circuit test) 


ests 
(dynamo). 
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also occurs under the brush in operation 
so that the commutator segments be- ' 
come blackened. ce 

The short-circuited armature is also 
often self evident. Armature windings 
become burnt around the general area 
of the -short circuit, or the whole 
armature may look very black. These 
types of faults may produce the typical 
acrid smell of burnt insulation. 

A short circuit to the shaft is not, 
however, often visible.” It is usually 
necessary to make electrical tests to 
isolate this fault. 

The testlamp and battery can be 
utilised to make tests on the armature 
windings for two of these faults. Con- 
nect the testlamp (fitted now with a 
pilot lamp bu.b) in “series with the 
armature commutator as shown in Fig. 
3 to check for a suspected open circuit. 
The testlamp should not fluctuate 
*nduly in brightness as adjacent seg- 
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Fig. 4.—Polarising a m‘c dynamo (machines 
made before 1951 were usually negative 
earth, after 1951 positive earth). 


ments are tested. Any obvious dimming of 
the light will indicate a high-resistance or 
open-circuited armature coil. 

Connect the testlamp as shown to test 
for insulation of windings from the armature 
shaft. z . 

Any of the faults mentioned will necessitate 
anew or rewound armature, which can be 
obtained from a motor-cycle <l2ctrical agency. 

If the armature survives these tests, then 
its commutator can be cleaned with a strip 
of fine sandpaper and the segments undercut. 
A piece of hacksaw blade should be ground 
thin enough to fit the mica grooves between 
the segments for undercutting purposes. 

Bearings must be sound, especially . the 
porous bush bearing fitted to the commutator 
end of the dynamo. Renew this bush if it 
looks at all worn. It is quite easy to press in 
a new bush, using a small mandrel made of 
an odd piece of steel. 

When reassembling take care to ccnnect 
the fi.ld coil ends to the correct terminals. 
One lead of the coil should go to earth or 
the dynamo carcase), the other to the field 
terminal marked F. In most cases the 
field wire which should go to earth has a 
short length of sleeving fitted to it, 

Brushes should be renewed if they are 

worn. If a new armature has been fitted 
they should in any case be bedded into the 
commutator. 
_ The dynamo through-bolts should now 
be refitted.- Ensure the armature does not 
rub the pole'shoe. ‘The end brackets will 
cause uneven armature rotation if they’ are 
not quite lined up, so watch this point. It 
may be necessary to polarise the dynamo after 
refitting. This is required whenever residual 
magnetism is lost from the field pole shoe. 
Simply connect a live lead from the battery, 
as shown in Fig. 4, to the dynamo terminal 
for a few seconds. Do not push the cut- 
out contacts together; this causes undue 
strain on the dynamo armature ard may 
break the insulation down. 

Remember that if the brushes are replaced 
in the wrong holders the dynamo will only 
charge in the reverse direction of rotation. 
If the dynamo fails to charge after being 
refitted to the machine, the field; should first 
be polarised, then the brushes changed over 
in their holders. 


MAGNETO 

It is essential to remove all inner pro- 
jections from the magneto body -before 
attempting to withdraw the armature. If any 
items, such as the earth brush, H.T. pick-up, 
safety spark gap screw, etc., are left in the 
mmgneto body, then damage will result to 
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Live lead trom 


the.armature slip zing as itis» 
drawn from the magneto. 

The clutch drive assembly is 
located-on the drive end of the 
magneto armature and must be 
removed before the armature 
can -be withdrawn. A special 
tool must be made up, as 
shown in Fig. 5. The tool can 
be easily bent inte the required 
angle. It is then fitted into the 
hole already drilled in the 
clutch base for this purpose. 
The dynamo gear provides 
the location for the other end 
of the tool, and the basc can 
then be held rigid for un- 
screwing or retightening the 
clutch assembly nut. 

First unscrew the retaining nut snd lock 
wasmer, allowing the clutch spring, driven 
giae and fibre drive gear to be ror 

e round clutch base plate must now be 
removed, Unscrew the contact breaker 
assembly and C.B. end bracket, making sure 
all inner projections are removed, then 
invert the complete magneto bedy so that the 
drive end of the armature spindle faces down- 
wards towards the bench. A wooden bench 


v 
battery 


Ye ms. tool fits into location 
hole in clutch base and 
dynamo reteining nut hole 
for releasing or tightening 
focknut 


Fig. 5.—Mag- 

dynamo clutch 

drive assembly and 
special tool. 


Lock wesher 
Clutch spring 


Lock aut 


Driven plete 


must be used. Tap the drive end of the 
armature gently on the wooden bench until 
it slides free of the clutch base and out of 
the magneto body. 

After. withdrawing: the armature the 
various components can be cleaned in petrol. 
Roller races are fitted to each end of the 
armature shaft, and these should be cleaned 
with special care. Repack each race with 
high-melting-point grease. The armature can 
be easily checked for efficient operation by 
testing as shown in Fig. 6. 

It is ‘wise to place a “ keeper ” of suitably 
sized iron inside the magneto body after 


6 Volt battery 


Flash this comection 


Slip ring 


Fig. 6.—Testing magneto armature. 


When low voltage 


cleaning toensure that Joss of magnetism does 
not occur while the restiof the magneto is being 
attended to. Clean the contact-breaker points 
with asfine carborundum stone used almost 
dry, and adjust them to .oroin. when re- 

assembling. Excessive end-play of the 

armature can be cured by fitting suitably sized 

shims between the slip ring and the inner 

bearing journal. A small press is essential to_ 
facilitate removal of the inner bearing journal 

when fitting these shims. 

Final assembly of the magneto unit can be 
effected. once everything has been cleaned and 
tested. Take care to assemble without a 
force. Magnetos are very susceptible to rougi 
handling, and components such as the-slip 
ring are liable to shatter if knocked acci- 
dentally. 

The clutch drive unit should be fitted after 
the magneto itself has been assembled. Use 
the special tool to secure the clutch base, and 
screw the clutch-retaining nut down tight. 
Repack this clutch assembly with high- 
melting-point grease and screw the cover 
plate over the drive housing. This completes 
the magneto portion, and the magdynamo unit 
can be reassembled for final fitting to the 
machine. 


Clutch base plete 


iTIMING THE MAGNETO 

Individual timings vary with ¢ach machine, 
but as a general rule the contact-breaker 
points should be just..about to open in the 
retard position as the appropriate piston is at 
T.D.C. on the compression stroke. 


GARAGING TIP 


HE longer bodies on some of the newer 
cars make them a pretty tight fit in the 
inormal-length garage, and. owners find 
‘that garaging the car calls for 
“precision” driving so- that the 
front end stays clear of the wall 
while there is still room to close 
the garage doors. 

Here’s a simple trick that will 
‘help you stop an the right spot 
every time. Tie a small rubber 
„washer on a length of string and 
hang this from a convenient spot 
on the garage roof in such a 
way that when the car is cor- 
rectly parked the washer just 
touches the windscreen. To posi- 
tion the string you'll have to 
park the car first by the trial and 
error method, but on all -future 
occasions there'll be no fear of 
“overstepping the mark” when 
you drive in. 


supply is aes an H.T. spark should jump from 


e H.T. lead to the shaft. 
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some way or other. A long box spanner will 
be found invaluable for the tightening, with 
the lower part of the stub gripped between 
a pair of pliers or similar tool. It may 
also be a good plan to smear the threads 
with gasket cement before applying the 
nut, thus making doubly sure Of its security. 


REPLACING AIR CLEANER 

Before reinstalling the air-cleaner, the 
connecting tube should be attached to the 
jet stub and the supply tube, and the plastic 
container filled with an  upper-cylinder 
lubricant. A test of the volume of discharge 
is made by holding a receptacle underneath 
the jet and gently squeezing the container 


untif approximately 1} teaspoons of lubricant 


Threaded end of tube. 


Cork or fibre. 


Fig. 4.—The assembly of the supply tube and 
filler cap. 


have Been ejected. This amount represents 
about 4 to 5 c.c., which is the advised quan- 


tity to use. The degree of pressure and also» 


the eime. required should be carefully noted 
for future use. Usually, with a moderate 
pressure five to six seconds is sufficient, but 
the period of time naturally varies with the 
viscesity of the particular lubricant used. 
The air-cleaner is now reinstalled and the 
oil container fixed into position, noting that 
the connecting tubing is free from any rubbing 
parts. With the container filled with U.C.L. 


Plastic conteiner filler cap j outer focknuts 
secured between two lower 

locknuts (two cork or tibre 

washers are necessary at 


this point ) 


Fig. 5.—The location of the fixing clip upon 

supply tube. Note the twist in this. Alter- 

native installation arrangements are, of 
course, possible. 


the lubricator is then ready for use. Its 
method of operation is as tollows: Immedi- 
ately the engine fires it should be run fairly 
quickly and the upper cylinder lubricant 
injected by observing the identical pressure 
and period of time as required when making 
the initial test. In this respect, it would 
probably be more effective if the injection 
was split into two periods, the first immediately 
upon starting the engine, the second after 
one minute’s running. 


SUITABLE U.C.L. 
As regards the use of a suitable U.C.L., 


there are many reliable makes on the market. 
You may prefer to use an additive in the’ 
U.C.L. in the form of colloidal graphite. . 
The proportions used are } oz. of graphite to 
20 fluid ounces of lubricant, and the results 
attained certainly seem to justify the experi- 
ment. Graphite, as most readers know, 


possesses quite unusual lubricative properties, 
being unaffected by the flame heat or frictional 
pressures.. The surface of a cylinder-bore, 
even the most perfectly run-in, is, in’ fact, 
composed of microscopic hills and dales, very 
similar, in fact, to that of a sponge. The 
formation of a graphited surface is slowly 
accumulative, it is not dispersed like an oil 
film, and the action is to fill the sponge-like 
cavities with graphite thus presenting a 
smooth and practically self-lubricated surface. 
This surface being impregnated with graphite 
lasts many thousands of miles in this con- 
dition without a further deposit df graphite 
being required. In fact, the writer has known 
instances of new engines being run-in on a 
graphited compound for 500 miles or so, 
and traces of graphite have still been: evident 
on the bores under microscope examination 
after a period of 15,000 miles so the addition 
of graphite to the U.C.L. is worthy of very 
serious consideration if the utmost bore lif: 
is required. 


SA s = Side elevation 
Nhe desgc of connector. Approx, 
2k 
Jet. 
Threaded hole. 
he 
Wg 


Brass stop-piece or washer 


Fig. 6.—Constructional details and order oj 
assembly for the oil ejégtor jet. 
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QUICK-ACTING DETERGENT 

If your car is extra dirty try Frey- 
dis Car Wash next time you clean 
it, Freydis is a highly concentrated 
detergent powder that dissolves 
readily in tepid water. A packet 
containing enough powder to wash a 
big car twice costs 1/6. 

First hose the car down with clean 
water to remove excess grit and mud, 
next clean off caked-on grime by 
sponging liberally with the Freydis 
solution, then give a final thorough 
hosing down and dry off. It’s im- 
portant. that the whole job be done 
in the shade. 


KEYHOLE LIGHT 

A gadget to save you fumbling with 
car Koe at night time is Car- 
Key-Lite. This is a non-electric 


luminous disc that you simply glue 
on to the lock round the keyhole. 
Suitable for either ignition or door 
locks, Car-Key-Lite is made by 
Radium Light Co. and sells through 
garages and hardware stores at 5/6. 


SPARK PLUG WITH UNBREAL- 
ABLE INSULATOR 


The latest Vesta spark plugs are 
made with an “Aluminox” insulator 
that is guaranteed unbreakable. The 
Vesta Company is so sure about this 
that if an insulator cracks or breaks 
within one year of normal service, 
the plug will be replaced free. Another 
worthwhile feature is the cadmium- 
plated steel body which is proof 
against rust both on your garageman’s 
shelf and in service in your car. Vesta 
plugs are made to suit all makes of 
vehicle. = 


AGAINST CAR THIEVES 
For cars with steering-column gear 


@ What's new-in accessories 


be applied and removed in seconds. 
When the rubber-lined cylinder is 
slipped over the gear handle a bracket 
passes over one of the spokes of the 
steering wheel and is held by a strong 
padlock, thus immobilising the gears. 


Since the lock 
hardened steel it will defy any at- 
tempts at dismantling by sawing or © 
filing. : 

Priced at 59/-, Sta-Put is made by 


is made of. case- 


K.F.M. Industries in types 
wide range of British and American 
cars, Your garage or hardware shop 
should be able to supply you. 


WAX-IMPREGNATED CHAMOIS 


A chamois that washes and waxes : 


your car at the same time is Snappy- 


Wax, distributed by Graham Collier | 
Pty. Ltd. through garages and hard- 


ware stores (price, 25/6). 
You wash the car with it as you 
would with an ordinary chamois, but 


All prices quoted are for Sydney. They ` 


to fit a ‘ 


and equipment 


don’t use detergents in the water. 
As you wipe dry with the Snappy- 
Wax it spreads a film of wax over 
the surface, which is then polished 
off with a soft cloth. The chamois 
is guaranteed for over 45 waxings. 
mu test showed that it gives a good 
ustre. 


GREASE COVERS FOR TOWBARS 


Every motorist with a towbar 
attached to his vehicle knows how 
easy it is for clothes to collect grease 
spots from the coupling ball. You 
can try covering it with half a tennis 
ball or a piece of rag, but a much 
neater job is the special rubber cap 
illustrated here. 

Made by Carapark Productions Ltd., 
the caps are available to fit coupling 
balls of 1iin., 2in., and 24in. diameter. 
and sell for somewhere between four 
and five shillings. 


] 


change the Sta-Put Steering Lock is 
an effective anti-theft device. It can may vary slightly in other places. ; 
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RECCMMENDED FITTING FOR ~ 
CHROMEFLEX SETS 


/ 3-RING PISTON 


HERE’S HOW TO FIT 


© Superciroire Torsicnal Ring 


CHROMEFLEX | Se 


© Chremejiex Oi! Ring 
TRIPLE PURPOSE RE-RING SETS 


wG FISTCN Hy 

. + /schieme Torsioral Ring Oo! 

TO IMPROVE . vperflex Compression Ring (2) | y 
THE PERFORMANCE Chromefiex Cil Ring @ THE 


OF TRUCK, BUS AND 
CAR ENGINES.. 


Supe: Oil Ring e 


p diagram shows the recom- 
mended fittings for Chromeflex 
Sets. Each Chromeflex Set is 


designed to provide the most effi- LONGER LIFE: Superchrome tor- 
cient combination of rings for the sional ring for top groove reduces wear 
particular application. Full fitting and increases resistance to heat and 
instructions are included with each scuffing. 

pack, together with a gauge for easy 7 
measuring of the ring grooves. POSITIVE OIL CONTROL: 


Chromeflex oil control ring has two 
chromed steel segments and new rigid 
type steel spacer for maximum oil flow. 


EASY FITTING: For most popular 
engines no additionàl machining or 
regrooving is required. 


ROuSON MOTOR PARTS CO. Prr. cro. 


Maidstone, Victoria (DIVISION OF AUTOMOTIVE COMPONENTS LIMITED) 


. Available from all:leading wholesalers. 
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HERE are some who maintain 
that motor-cycle design has been 
stagnating for many years. The 
followers of this creed point -out 
that each loudly hailed “new devel- 
opment” has been tried before, usu- 
ally a quarter-century or more ago. 
This argument is applied particu- 
larly to wheel suspension, since prac- 
tically every present-day variety of 
front- or rear-wheel springing has its 
counterpart in earlier motor-cycling 
history. All very true so far as it 
goes, but it does not go far enough. 
What the “stagnation” fans forget is 
“that at that time motor-cycling tech- 
nology was far less advanced and the 
field for research was unlimited. 
From the early welter of suspension 
‘ideas matters had become fairly 
“stable by the middle. ’twenties, by 
which period the rigid frame and 
girder front fork had become by 
far the most widely used combina- 
tion. This situation persisted for more 
than a decade. There were isolated 
examples of sprung rear wheels, such 
as the Vincent H.R.D. (as: it then 
was), but, in general, motor-cyclists 
were satisfied with the standard of 
steering, roadholding and comfort 
afforded by the rigid frame. 


RACING 


As in many other aspects of motor- 
cycle design, racing was the forcing 
house of improved suspension. The 
performance of racing engines ad- 
vanced so rapidly during the ’thirties 
that it outstripped the handling quali- 
ties of the frames. Springing of the 
rear wheel thus made itself a neces- 
sity for the racing mount. 

In the last year or two before the 
war quite a number of production 
machines with sprung rear wheels be- 
came available. Most of these had the 
so-called plunger pattern of spring- 
ing. In its basic form this consists 
of two near-vertical spring boxes at- 
tached to the rear of the frame, the 
wheel being carried between spring- 
loaded plungers which move on guide 
rods within the boxes, This system 
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MOTOR-CYCLE 


was probably the first to be adopted 
in any quantity because it looked 
much likea meid frame and necessi- 
tated comparatively little modifica- 
tion to an existing structure. 


PLUNGER SPRINGING 

Plunger springing is simple and 
has low -unsprung weight, so that 
the wheel assembly offers little in- 
herent resistance to following road 
undulations. However, it has the 
major disadvantage that the straight- 
line motion of the whée] causes the 
chain to tighten as the wheel de- 
parts in either direction from its 
mid position. ‘To avoid overtighten- 
ing the chain at the extremes of 
travel, the movement has therefore 
to be limited to 2in. or less. A second 
snag is that lateral rigidity—so essen- 
tial for safe high-speed handling— 


depends on the stiffness of the rear 


wheel spindle and the maintenance 


Ba close clearance between plungers © 


guide rods. Also, chain pull 
tends to increase the friction between 
lunger and guide, thus amplifying 

e wear rate.of these parts. Finally, 
the layout does not lend itself readily 
to built-in damping. 

Two firms, Ariel and Triumph, 
have provided answers to the prob- 
lem of varying chain tension. Ariel 
did so by a linkage system which 
caused the wheel to move-in an are 
round the centre of the gearbox 
sprocket: Triumph evolved a spring 


hub of very neat appearance in which ° 


curved guides were used to give the 
desired arcuate path. Although: the 
designs are ingenious, both are in 
the process of being superseded. The 
conventional plunger layout became 
very popular during the earlier post- 
war years, and was undoubtedly a 


Fig. 1—B.S.A. Golden Flash—plunger 
rear suspension for sidecar work. 


“big improvement over 


the rigid 
frame. Within the last two or three 
years, however, there has been a 
Strong trend away from it towards 
the pivoted-fork method whieh is 
now the dominant one both in 
Britain and on the Continent. 


PIVOTED-FORK SUSPENSION 
While there are considerable waria- 

tions between one make and another 

in the detail points of design, almost 


J > 


Fig. 2.—British -Greeves loading-link 

front fork with  rubber-in-torsion 

springing and adjustable friction 
dampers. 


all pivoted-fork suspensions have the 
fork pivoting from the main frame 
immediately behind the gearbox. The 
wheel spindle is carried between the 
rear extremities of the fork, which 
may be of brazed-up or welded con- 
struction or be fabricated from press- 
ings. On certain Continental machines 
a swinging arm replaces the fork, 
and the wheel is fitted on a stub 
axle, a system which greatly facili- 
tates whee] removal, > 

The most common springing 
medium is the telescopic strut which 
combines coil springs with hydraulic 
damping. Also used are steel torsion 
bars or rubber in tension, compres- 
sion or torsion. Rubber has energy- 
absorbing properties which make it 
largely self-damping, so that it offers 
a simple form of suspension particu- 
larly well suited to the lower-priced 
motor-cycle. Telescopic shock-absor- 
ber struts are usually mounted be- 
tween the outer ends of the fork arms 
and a rearward extension of -the 
frame but, with the general cleaning- 
up of design which is now apparent, 
the attachment of the upper ends of 
the legs directly to an internally 
stiffened mudguard or rear fairing 
is becoming increasingly popular. 


TORSION BARS so ae 
Torsion bars and rubber springing 
are frequently actuated indirectly by 
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SUSPENSION SYSTEMS 


a linkage from the fork because the 
movement involved is less than that 
of the rear spindle. The spring units 
may be located above or in front of 
the fork pivot, or even beneath the 
gearbox. On the Greeves, a British 
luxury lightweight, rubber-in-torsion 
units are mounted high on each side 
of the rear wheel and are connected 
to the fork by rubber-bushed links. 
On some machines the pivot spindle 
is fixed in the main frame and the 
bearings are in the fork, while on 
others the spindle oscillates with 
the fork in bearings in the frame. 
most common bearing materials 
are bronze, light alloy and rubber, 
while Vincents remain faithful to 
taper-roller bearings on their trian- 
gulated pivoted-frame layout. 
Provided that the fork and its sup- 
porting structure are adequately 
sturdy, pivoted-fork suspension pro- 
vides good lateral rigidity which is 
less dependent on rear-spindle 
strength than is the punen system. 
Unsprung weight of the pivoted-fork 
assembly is the greater of the two, 
but. the difference does not appear 
to be significant. Where the pivoted 
fork scores heavily is in the rela- 
tively small variation in chain ten- 
sion which occurs with wheel move- 
ment: , Since the wheel moves on an 
arc rather smaller than that of the 
gearbox sprocket, the chain slackens 
a little towards the extremes, but the 
tension variation is such that travels 
of 4im. or more are possible without 
the chain jumping the sprocket. 
Any springing system has a natural 
frequency of vibration and, on being 
deflected, will continue to oscillate 
about its mean position unless 
damped. Such oscillation can cause 
pitching of a motor-cycle, especially 
if the front and rear suspensions have 
similar frequencies or if one fre- 


Fig, 3.—Earles-type front fork on 
German 
Maico Tai- 
fun, having 
stanchion 
member 
built into 
m u dguard, 
also faired 
fork ends. 
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@ Types of front- and rear-wheel springing on British 


and Continental models — their relative advantages 


quency is a multiple of the other. 
The inherent damping quality of rub- 
ber has already been mentioned, but 
steel springs require an additional 
damper to give the best results. 


Fig. 4.— Earles-type 
front fork. A long 


fork arm takes brak- 
/ ing torque reaction 
to the stanchion, 


The earlier friction type of damper 
was insensitive to small road shocks 
because of its considerable static fric- 
tion, and has largely given way- to 
the hydraulic pattern which has more 
suitable -characteristics for motor- 


cycle use. In the hydraulic damper, . 


wheel movement displaces oil through 
orifices, the size of which governs the 
rate of displacement and hence the 
degree of damping. By suitably 
arranging the orifices and non-return 
valves in the damper it can be made 
to provide a heavier damping of re- 
bound than of shock movement so 
that pitching is virtually eliminated. 
With a motor-cycle considerable 
variations in loading are possible, and 


, in consequence a non-adjustable sus- 


pension must be too stiff when lightly 
loaded if it is to deal adequately with 
heavy loads. It follows that’ some 
means of adjustment can do much to 
aid riding comfort; such adjustment 
is the latest development in pivoted- 
fork rear-wheel springing. 


METHODS OF ADJUSTMENT 


Several methods of adjustment are 
employed: the rating of the springs 
or their degree of pre-loading may 
be variable, or one end of the legs 


may have a slotted mounting to per- ~ 


mit alteration of either the angle of 
attack or the leverage to suit the 
conditions of use. On certain Con- 
tinental shock-absorbers the damp- 
ing strength can be altered without 
adjustment of the spring. Each of 
these methods is beneficial though 


link parallel to the 


not all provide as large an adjust- 
ment range as is really desirable, and 
there is still plenty of scope for 
development, 

The fact that so much intensive 
work has been done on rear sus- 
pension should not blind one to the 
progress made in front forks during 
the period under review.. In the late 
thirties the girder fork, with its 
“parallel-ruler” action and central 
coil spring, was almost universal. 
Only in the racing sphere were there 
signs of a revolution when the estab- 
lished B.M.W. hydraulically damped 
telescopic fork was joined by a Nor- 
ton product of somewhat similar 
design. Good lateral rigidity and 
resistance to damage are provided by 
the girder fork, but it has the dis- 
advantages of rather restricted wheel 
movement and, towards the limits of 
travel, excessive variation of trail 
and wheelbase. Trail variation tends 
to result in uncertain handling on 
bumpy surfaces, while that of wheel- 
base, by constantly accelerating and 
decelerating the front wheel, promotes 
rapid tyre wear at high speeds. 


TELESCOPIC FORK 

The telescopic fork has a self- 
explanatory name and its design 
offers virtually no restriction to 
wheel travel, as much as 6in, being 
obtainable in some instances, Un- 
sprung weight, though not very low, 
is in general rather below that of 
the girder type though the total 
weight is greater. The geometry is 
superior to the girder fork in that 
trail and wheelbase variations are 
relatively small throughout the range 


A 
il 
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Fig. 5—An Earles layout which did 
not go into production — the Ariel. 
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“It’s not an ideal location, but 
we wanted a home near his 
work.” 


of movement. Such forks are, how- 
ever, rather’ susceptible to damage 
since they rely on accurate align- 
ment for freedom of action. 
Pioneered by Matchless on produc- 
tion machines during the war, the 
telescopic design was quickly taken 
up by other manufacturers thereafter 
and by 1952 the fork occupied much 
the. same position of popularity as 
did the girder pattern in 1939. In 


addition to its longer travel and better 
geometry, the telescopic fork leads 
the girder fork through lending itself 
to the incorporation of hydraulic 
instead of friction damping. 


BOTTOM-LINK PATTERN 

Within the past year or so fairly 
strong competition has been offered 
to the telescopic fork by the bottom- 
link pattern, in which the wheel is 
carried between links (or within a 
fork) pivoted on the lower end of 
stanchions attached to the steering 
head. Such forks may be subdivided 
into- leading-link and trailing-link 
layouts; the former has the wheel 
spindle ahead of the pivot axis and 
in the latter the spindle is to the 
rear. Both categories have their ad- 
herents, but those of the leading 
link are much the more numerous. 
Douglas and Moto-Guzzi have done 
much to popularise the leading-link 
fork having short, separate links and 
the springs and damping enclosed in 
the stanchions. The type has a longer 
travel than the girder fork, though 
the geometry is somewhat similar; 
unsprung weight is low, but the 
lateral rigidity depends largely on 
the wheel spindle, which must be 
robust for accurate wheel tracking, 

From the rigidity and unsprung 
weight aspects the trailing-link fork 
is similar, but it possesses a less neat 
appearance and the geometry is much 
inferior. Since the wheel travels on 
an arc whose centre is outside the 
wheelbase, this last and the trail 
vary excessively with wheel move- 
ment. 


THE EARLES FORK 


Patented a few years ago by Ernie 
Earles, a Birmingham engineer, the 
pivoted-fork variant of leading-link 
front suspension is rapidly gaining 
popularity, ‘particularly in Germany. 
In this design the wheel is mounted 
in a fork which pivots behind the 
wheel; the pivot is at approximately 
hub height. Telescopic legs provide 
the springing and lie one on each 
side of the wheel between the fork 
ends and base of steering head. 

Since the radius of wheel move- 
ment is something like double that 
of the normal leading-link fork, the 
Earles layout gives smaller variations 
of trail and wheelbase and is prob- 
ably the best of the current types 
in this respect. It can have a travel 
almost as long as that of a good 
telescopic fork, though its unsprung 
weight may be a little greater. The 
Earles fork has proved itself in rac- 
ing on the “works” B.M.W. and 
MV-Agusta machines. 

An article of this length can deal 
only briefly with some of the many 
facets of motor-cycle suspension; 
nevertheless, it is possible to draw 
four major conclusions. Pivoted-fork 
rear springing has become the 
dominant type; suspension adjust- 
ment, at least for the rear wheel, is 
clearly destined to become almost a 
standard feature; the bottom-link 
front fork—in particular the Earles 
design—is likely to increase in popu- 
larity at the expense of the telescopic; 
and, finally, hydraulic damping has 
effectively subdued its frictional com- 
petitor. 
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shifting, new driving pleasure, when you fit an incredible Kenrich JET, 
NEW — and so effective! 


The JET is a sleek, strongly made copper-chrome exhaust 
extractor. Fit it yourself in a jiff and give your vehicle wings! YOUR 
Looks good, too. and boosts resale value. 

STOPS EXHAUST FUMES 


_ Since your JET sucks all waste gases direct 
from the motor exhaust back - pressure 
is eliminated. All 
drawn to the rear of the car. 


IMMEDIATE !MPROVEMENT 


The moment you set your JET-fitted 
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harmful fumes are 


vehicle in motion you'll FEEL the dif- ù NAME .... 

ference! Immediate benefits in extra ADDRESS 

m.p.g. are yours aswell... >- — ~ b- cssiseseess 
Send for FREE BROCHURE to: MAKE 


You'll have less gear- 


BIG VALUE COUPON—RUSH TODAY 
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your free JET brochure. 
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Gives 


Money Back Guarantee 
Every Kenrich JET is solid 
under our unique guaran- 
tee of satisfaction or 
money refunded. 


Please send me under money back guarantee the correct 
Kenrich JET f 
Prices quoted are N.S.W. 
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or my Vehicle, Tailpipe diameter is 
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Pat. App. No. 8219/55. 
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KPJ 2855 


Interstate dealers’ names and addresses: 
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Brisbane, 


laide, S.A. 


Victoria. Car VIC. 
Services, 212 Rundle St., Ade- 
W2503. 


.: A. P. Dansey & Co.. 
153 Upper Heidelberg Rd., 
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SUPER SILICONE POLISHER 
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WASHING 
YOUR CAR 


In five easy minutes the marvellous new 
TICK-TOCK SILICONE POLISHER gives 
you a clean and polished car—without wash- 
ing. The first time you use it damp—but, ever: 
after, all you do is wipe the car over with the 
cloth dry. Yes! You just wipe off the dry 
dust and dirt without scratching the duco. 
Also helps prevent rust forming on your 
chromework. Use TICK-TOCK on duco, 
woodwork, glass, chrome everything will 
stay clean longer — always be easy to polish 
with just a dry wipe. 


ee PRICE 7/6 o Glent 14/6 
FULL INSTRUCTIONS ARE ON THE INSIDE OF THIS LABEL. 
Manufactured by SILCO PTY. LTD., BO. BOX 124 NORTH SYDNEY, AUSTRALIA. 
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a Good Iden! 


© Time and trouble-savers in the workshop and on the road 


GLOVEBOX LIGHT 

ERE’S a simple way to fit a light 

to the glovebox of a Holden— 
and to other makes as well with slight 
modification. The glovebox catch 
acts aS a switch for the. light. 
Material needed is a three-quarter 
inch strip of thin sheet brass,’ a 
miniature single contact bayonet cap 
holder and a three or six watt bulb. 
Half of the bulb projects through a 
hole punched in the top of the fibre 
glovebox. The bulb holder is sol- 


Method of fitting glovebox light. 


dered into a hole in one end of the 
brass strip, which is bent to shape 
as shown. The bracket so formed is 
fastened by self-tapping screws to 
the top of the box and should be 
bent so that when the glovebox re- 
lease button is pressed the catch 
touches the brass—earthing it and 
completing the circuit from the am- 
meter or any “live” spot under the 
dash to the bulb holder. The sketch 
explains the system. — A. Barnes, 
Dundas, N.S.W. 


STRING CLUTCH 
WAS a long way from home when 


the clutch on my motor-cycle 
burnt out. I dismantled it by the 


roadside and found it was -of the 
cork insert type. I decided anything 
was better than being stranded, so 
used some strong thread, which I 
threaded through the holes, after 
pushing the cork out, to “reline” the 
plates. This got me home and 
allowed me to run round on the bike 
until I could get the proper inserts 
to reline the clutch properly.—R. Col- 
lier, Millswood Estate, S.A. 


GASKET PATTERN 


HEN a new paper or cork gasket 

has to be cut, an accurate pat- 
tern can be obtained by placing a 
strip of the material over the surface 
to which it will be fitted, then tap- 
ping around the edges with a ham- 
mer. 
tapping with the rounded end of a 
ball pein hammer. — D. McKenzie, 
Jordanville, Vic. 


LEAK REPAIR 


QUICK, cheap and effective cure 

for a leaking fuel tank or line 
is to rub soap over the fracture. The 
soap should be moistened a little in 
water, then pressed hard over the 
leaking point. Petro] won’t dissolve 
the soap—I know of a case where 
such repair was still holding after 
four months’ country use——D. Clark, 
Elizabeth South, S.A. 


SUCTION WINDSCREEN WIPERS 

HE cost of the effective yet simple 

valve described, for fitting a 
vacuum tank for a suction wind- 
screen wiper, is negligible. It. con- 
sists of an oki bicycle-tube valve 
with all the fittings removed. A ball 
bearing (preferably unused) _ is 


“The engine’s in the rear.” 
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Bolt holes can be formed by- x 


OX guinea will be paid for 
each hint published. With 
these samples as a guide, jot down 
your own bright ideas and send 
them to P.M. and, M.C. 


dropped into the top to rest on the 
valve seating. The top corners above 
the slots are bent inwards sufficiently 
to prevent the ball being sucked out. 
A rubber connector for flexible gas 
piping forms the outer case and the 
copper suction tube from the car- - 
burettor just fits the top if about an 
— inch of rub- 
ber suction 
tubing is fit- 
ted as pack- 
ing. The “T” 
junction at 
the bottom is 
made by 
TF and 
soldering 
copper pipe. 
From this, 
rubber suc- 
tion tubing 
leads to the 
existing’ 
wiper con- 
nection and 
to the new 
vacuum tank 
to be fitted 


o 
carduretter 


at any con- 

-< m venient 
siii ee piace =e 
T complete - 

ea wipers — ting needs to 
ee e EPRE 

Use of a simple mately verti- 
væve as a suction cal, as shown 
wiper. in the sketch, 

so that the 


valve closes by gravity when there 
is no suction from the carburettor.— 
V. S. Kingley, Richmond, Vic. 


AUTOMATIC REVERSING LIGHT 


O make and fit an automatic re- 
versing light to a Zephyr Six 
recently I first obtained a door cour- 
tesy light switch for a few shillings 
and attached this to a strip of metal 


approximately Gin. x 2in. I ‘then 
attached the unit by means of two 
self-tapping screws to the bulkhead 


above the gear linkage, after which 
I fitted a short light spring from the 
reverse and first gear linkage to the 
switch, thus rendering the earth con-~ 
tact void with the linkage in the 
neutral position and earth contact 
in the reverse position. 


Now, by insulating the reversing 
January 1957 


Earth wire to 
reverse lamp 


Bulkhead 


Gear linkege 
dst and reverse 


Automatic reversing light for a 
Zephyr Six. 


lamp earth contact and bringing an 
earth wire to the switch, the lamp 
lights when the reverse gear is en- 
gaged. — R.. R. Hoare, Artarmon. 
N.S.W. 


TAPPET CHECK AID 
SIMPLE tool for holding side- 
valve valve lifters from turning 
while tappets are being adjusted is 
made from a 4in.-thick piece of scrap 
metal, shaped as shown in the sketch. 


The metal should be about 1żin. wide 
and fin. longer than the distance be- 
tween the centres of two valve lifters. 
Cut two slots, one at each end, equal 
in width to the flats on the lifters. 
One slot should be about gin. deep, 
the other l4in. deep. The longer slot 
is slipped over the flats of the valve 
lifter. then the shorter one is fitted 
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on to the adjacent ome: This holds 
the lifters from turning and makes 
tappet adjustment much more simple. 
—V. Eddy, Eastwood, N.S.W. 


FACING TAPPETS 
URING a recent overhaul of my 
Fiat 500 engine I found the tap- 
pets to be deeply indented and re- 
quiring facing. Since all I had for 
the work was a carborundum slip 


stone the difficulty was to obtain a. 


flat surface, square with the longi- 
tudinal axis of the tappet. 

I solved the problem by drilling, 
in a block of hard wood, a hole which 
would receive the body of the tappet 


| 
L 


AN = Wa 


Showing use of hardwood blocks 
when facing tappets. 


with a reasonably tight fit. The face 
of the tappet stud was allowed to 
protrude by a fraction from the top 
face of the wood block, the latter 
acting as a guide for the carborun- 
dum slip. As the metal was removed 
from the tappet the latter was eased 
up in the block. The base of the 
tappet was secured in the vice as 
— — D: Hartley, Hamilton. 


QUIETER BALL-JOINT 
ATTLING bali-joint couplings for 


trailers and caravans can be made 
to give quiet service by using a bush- 
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Here is the latest 


PRODUCT 


It's the new streamlined 


MONSOON 


WEATHER SHIELD 


WITH ANTI-GLARE TOP 
Styled for your protection and safer 
driving, only the “MONSOON” weather 
shield has a fade-proof pigmented filter 
top and swept-down flap to eliminate 
updraught. No other shield protects driver, 
passenger, and car interior from inclement 
weather as the tailored to fit “Monsoon.” 
A weather-proof flange on the filter top 
fits under the door frame and stops rain 
seeping betweea the door and shield edge. 
The new swept-down flap prevents up- 
draught. AN fittings are of rust-proof 
plated brass. ` : 


@ Plenty of room for hand signals. 
@ Car may be locked. 


@ “Monsoon” will not 
not need painting. 


@ You can quickly and easily fit it your- 
self. 


ITS A PRODUCT 


Manufactured by Cyplas industries 
td.. Australia. 


cust — does 


Pty. 


€15.91 
aad 
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ing made of thin inner tube (from a 
bicycle or motor-cycle tube). This is 
fitted around the metal ball before 
clamping on the coupling. — H. 
Blenkin, Wingham, N.S.W. 


HUB REMOVAL 


SPECIAL hub puller is the right 

tool for removing most late-model 
wheel hubs, but if one isn’t available 
this method is worth trying. Remove ` 
the axle nut on the hub to be pulled, 
jack up the opposite side wheel, then, 
using a brass drift, give a few sharp 
blows against the hub to be removed. 
This usually frees the hub and allows 
it to be slid off easily—H. Blenkin, 
Wingham, N.S.W. 


TOPPING-UP SHOCK-ABSORBERS 
N my Wolseley 8 I have found it 
nearly impossible to top-up the 


rear shock-absorbers, owing to inac- 
cessibility. I simply cut a fin. diame- 
ter hole in the boot floor, exactly over 
the filler nut, and with the aid of a 


Boot plan 


Topping-up shock absorbers, 


Tested by N.R.M.A. UNCONDITIONALLY 


GUARANTEED 


More 
POWER 
More PEP 
More £EELE’s 


Is your guarantee 


the T WIN-PORT 


EXHAUST BACK-PRESSURE ELIMINATOR 


12148/55 


MILES PER GALLON 


MORE. 


TOP GEAR 

W t PERFORMANCE 
e guarantee : 

(MONEY BACK IF NOT © 35PEED 
SATISFIED) 

Built to last a @ CARBONISATION 


lifetime, the unit can 


be fitted in a flash. . 


GEAR CHANGING 
BACK PRESSURE 


Obtainable from your 
Local Service Station 


No. 1 (for 8 h.p. cars) 45/- plus tax 

No. 2 (for 10 h.p. and up) 55/- ” 

Special unit to suit Holdens 55/- ” 

Adapters for tailpipes over lin. 
diam. and 1%in. diam. 


Mineloctacad ty: It unobtainable, write direct— 


TWIN-PORT ACCESSORIES 


Bunnerong Rd., Pagewood, N.S.W. 
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box spanner completed the job in a 
matter of minutes. A plug was made 
of plywood to fit the hole—A. Black. 
Artarmon, N.S.W. 


BRAKE ADJUSTMENT 
FIND the small gadget illustrated 
most useful when brakes have 
become very unequal. It is suitable 
for most cable brakes, being very 
simple to opérate. The brake ad- 


justers in the wheels are adjusted 
The 


until the wheels are locked. 


4 plate oiled 


« topped 4" Pionter É 
E piate free 
aB to rotete 

| ° H 48 piate 
V4 bolt screwed <I" « i 


into plate locknut 
placed behind the 
plete and head cut off to 


ae tengt 
Simple arrangement for adjusting 
brakes. 


handbrake is then pulled partly on 
(say, two notches) and the device is 
next placed on each cable in turn 
and the cables adjusted until the 
pointer shows a similar reading on 
each cable. The handbrake is then 
released and the brakes adjusted in 
the normal way.—C. G. Wiggin, Hol- 
land Park, Qld. ; R 


FILING WASHERS 

ILING a washer to reduce its 

thickness is often an awkward job 
because the washer cannot be held 
easily in a vice. A useful-dodge is 
to mount a 2in.-square block of wood 
in the vice, place the washer on the 
end of the grain and tap it lightly 
with a hammer. This embeds the 
washer sufficiently to hold it while 
its face is filed —J. Allcott. Medindie, 
S.A. 


*. . . and the nice thing about 
it, Henry—I didn’t lose the part 
— it’s right here in plain sight!” 
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ENGINE OVERHEATING 


N owner called at the garage to 

ask if we could “run the rule” 
over his engine. He was on a 300- 
mile journey and.had covered the 
first 200 miles. Until about 160 miles 
had been covered the car had run 
excellently, but after that the engine 
suddenly began to show signs of 
overheating and of lacking its former 
“pep.” He had stopped to check the 
level of the radiator water, but that 
was all right. Then he had had a 


Q—=s: n 


Sudden drop 
in oil pressure 
was found to 
have been 
caused by 
breakage of 
pressure - re- 
lease valve 
spring. 


gar of oil—of slightly heavier grade 
than usual—put into the sump. On 
starting off again after these atten- 
tions the engine seemed to run better 
for a short time, and then the 
trouble started again. 

Perhaps the radiator muff was not 
open sufficiently, even though the 
weather was very cold, or perhaps the 
fan was not working properly. He 
stopped and examined both of these 
items and actually removed the muff 
completely. There was again a slight 
improvement, but it was short-lived. 
It was at this point that our aid was 
solicited. There was no radiator 
thermostat, so it was unlikely that 
there was any stoppage in the cool- 
ing system. Signs of sticking valves 
or air leakage into the cylinders were 
absent, so we suggested accompany- 
ing the driver for a short run, It 
was at once noticed that the oil 
pressure was only about 20lb. per sq. 
in. when travelling at 40 m.p.h. in 
top gear. At higher speeds the pres- 
sure fell to about 10, whilst when 
the engine was running slowly the 
needle fel] right back to zero. 


FAULTY RELEASE VALVE 


IS was pointed out to the owner, 

but although he agreed that the 
pressure was lower than normal he 
put this down to having done 200 
miles at a high average speed. Our 
view was that the pressure would 
normally have fallen to its lowest 
after 30 or 40 miles had been 
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covered, for the engine would cer- 
tainly have reached its maximum 
running temperature by that time. 
However, we decided to examine the 
pressure-release valve for the oil 
pump. In this case it was mounted 
just under the pump on the nearside 
of the engine. On removing the 
hexagon-headed plug (which was in- 
tegral with a ‘tube carrying the 
spring) it was found that the spring 
had actually broken in two. The ball 
was perfectly true, so it was no 
doubt able to seat properly. Ap- 
paremiy the spring had been rub- 
ing lightly on the edge of the tube 
in which it was carried; this had 


RAGE MECHANIC'S DIARY 


@ Have you struck any of these problems? 


worn the edges of the centre coils 
flat on the outside and eventually 


one coil had broken. This had the 
effect of shortening the effective 
length of the spring. 

A new spring was not quickly avail- 
able, so we found a short length of 
rod equal in diameter to the spring 
and cut it slightly shorter than the 
longer piece of the broken spring, 
put the shorter piece of spring in 
the tube and placed the rod over it. 
On reassembly the pressure had been 
returned to normal and thé owner 
was able to proceed on his way. We 
advised him, of course, to obtain a 
new spring at the first opportunity, 


“Our rates are standard .. . why?” 
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LOOK! 


° ARMSTRONG 

° DELCO 

° MONROE-WYLIE 
° GABRIEL 

° GIRLING 

° TELAFLO 

° ANDRE 


SHOCK 
ABSORBERS 


AVAILABLE 
ALWAYS 
AT 


REILLY BROS. ENG. 


PTY. LTD. 
80 Wentworth Rd., Burwood 
z UJ2096 


221-223 Parramatta Rd., 
Granville. YU1907 


Specialists in: 
@ SHOCK ABSORBERS 
@ STEERING ALIGNMENT 
@ WHEEL BALANCING 
@ KNEE ACTION SERVICE 
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although the improvisation would 
ensure proper engine lubrication in 
the meantime. 


TOP-GEAR FAULT 


E owner of a car bearing an ex- 
cellent reputation found that top 
gear had suddenly developed the 
habit of slipping out of engagement. 
This fault did not apply to any other 
gears and was therefore very per- 
plexing to the owner. Examination 
of the gearbox showed that the top- 
gear dogs were badly worn at the 
edges and appeared to be soft, and 
the owner was very surprised when 
we suggested that the car had been 
towed not long ago. He agreed that 
this was so, and said that last month 
he was involved in a collision and 
that the rear axle was damaged; 
the car was towed several miles to a 
garage for repairs to be carried out. 
Then we explained that it was prob- 
ably during this time that the top- 
gear dogs had been overheated and 
softened, and that subsequent use had 
resulted in the damage now apparent. 
The damage could have been entirely 
avoided if top-gear had been engaged 
and the free-wheel control set to the 
“free” position. 
This procedure should always be 
followed when towing a car having 
a free-wheel, 


ERRATIC CLICKING FROM 
PETROL PUMP 


HE fact that there was an erratic 

and intermittent “click-clickety- 
click” noise from the electric petrol 
pump of his car, and that misfiring 
occurred at high engine speeds, led 
an owner to believe that the pump 
was defective and not supplying suf- 
ficient fuel to the carburettor. When 
the pump was checked by noting the 
flow from the pipe when it was held 
as high as possible above the pump, 
we considered that there was no 
shortage of petrol, despite the pump 
noise. This did not, however, prove 
that the pump was quite in order 
because it should not have made 
the noise complained of. 

It led us to find that the car- 
burettor filter was dirty—and respon- 
sible for the misfiring. As to the 
pump fault, we found that the con- 
tact points were rather dirty, although 
not badly worn. We cleaned them, 
after which the noise stopped. This 
experience shows how two minor 
faults occurring together can give 
the impression of something far more 
serious. 


HARD STARTING 


NUSUALLY difficult starting and 
general lack of “pep” caused an 
owner to suspect almost everything 
except the real cause of the trouble. 
He first decarbonised and ground-in 
the valves despite the fact that there 
was very little accumulation of carbon. 
The carburettor was checked and re- 
turned, and the sparking plugs were 
removed, cleaned, re-set and tested. 
But the fault remained. The owner 
even tested thoroughly for air leaks 
into the induction system and sprayed 
the valve stems with upper-cylinder 
o 


When we were asked to attend to 


the car we made a short tria] run ang- 
drew the conclusion that the fault lay. 
in the ignition. But it was soon 
found that the plugs, H.T. leads, con- 
tact-breaker and all connections were 
sound. And then it was noticed that 
there was a suppressor resistor in the 
main H.T. lead to the centre of the 
distributor (Fig. 2); the suppressor 
was, of course, to prevent electrical 


Faulty 
suppressor 


Faulty suppres- 
sor in the main 
H.T. lead was a 
cause of hard 


starting. 


interference with reception on the car 
radio. This resistor was removed and 
the H.T. lead taken direct to the dis- 
tributor. That put an end to the 
troubles, proving that the resistor had 
developed a fault. When it was re- 
placed by a new one it was found 
that the resistor did not have the 
slightest effect on engine performance. 

This brings to mind a case wheré a 
suppressor condenser, wired between 
terminal Sw. on the coil and earth, 


FAIR DEAL DISPOSALS 
246 GEORGE ST., SYDNEY 
BU5889 


CAR COVERS 
DOUBLE-PROOFED 


HOLDEN .. .. .. £6/9/6 
AUSTIN & TYPES £5/9/6 
AMERICAN £9/10/- 
MOTOR CYCLE .. £1/19/6 
TARPAULINS ALL SIZES 


Army Tents (perfect) 
14’x 12’ .. £16/10/- 
Overalls all sizes from 27/6. 
Boots — Military and Work. 
Leather Jackets all sizes from 
£6/9/6. 


SPECIAL 


Gleaming set of eight double-ended 
spanners, 7/16in. to yin. Fully 
guaranteed in lifetime chamois toof 
kit for only . - 49/6 


All Enquiries and Mail Orders 
Promptly Attended to. 
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‘gave a good deal of trouble. In that 
case the engine was completely dead, 
and we did not find the condenser 
for some time, because it had been 
neatly tucked away. It had developed 
a short-circuit so that the primary 
winding of the coil, and also the con- 
tact breaker, became inoperative. 


OILLESS BUSHES 

S readers are no doubt aware, 
[A rubber bushes are~so designed 
that they do not rotate bodily. In- 
stead, the outside and inside faces 
are held fast, and all movement is 
due to the flexing of the rubber form- 
ing the walls of the tube. Sometimes 
the ‘bush commences to slip round, 
and when that occurs there-is usually 
a “grunting” noise. 

Bushes of this type are often used 
for shock-absorber arms, and it is 
these which do sometimes give 
trouble. In most cases this starts 
or is most pronounced during wet 
weather, since any water which 
enters the bush acts as a lubricant. 
In the case of Silentbloc bushes re- 
placement is usually desirable when 
this trouble arises (generally after 
a long mileage), but with some of 
the older types of simple rubber 
bush there is another method of 
repair. This consists of removing 
the nut which is used to mount the 
arm and taking off the large washer 
under it. A smaller washer, which 
fits inside the end of the eye in the 
arm, is then fitted. The other washer 
and nut are then replaced and the 
nut made tight. As a result of the 
smaller washer compressing the rub- 
ber the latter grips firmly on to the 
mounting pin. 


SWAP SHOP 


NEED a hard-to-get part for your 
>` car or cycle? Or have you some 
spares you’d.like to pass on? Let us 
know and we'll publish a note in this 
section with your name and address 
so that interested readers can con- 
tact you direct. 

1936 FORD V8 water temperature 
gauge wanted by Mr. K. Goods, 
Garup, Horsham, Victoria. 

1928 ‘BUICK STANDARD fibre timing 
cog wanted by Mr. A. J. de Rycke, 
Barongarook West, c/o Elliminyt P.O., 
via Colac, Victoria. 

1936 INTERNATIONAL UTILITY 
SERIES C.1. cab only wanted by Mr. 
J. D. Martin, 6 Foch Avenue, West 
Coburg, Victoria. 


MANUALS AND HANDBOOKS 
WANTED 


Can anyone supply the following 
workshop manuals or instruction 
books? If so, please contact fhe under- 
mentioned readers direct. 

1937 Terraplane workshop manual 
wanted by Mr. R. J. Riley, 211 Venner 
Road, Fairfield, N.S.W. 

1936 Buick 8/40 workshop manual 
wanted by Mr. D. R. Bron, 19 Pros- 
pect Street, Bowen Hills, Queensland. 
Norton Single 500 c.c. 33 h.p. instruc- 
tion book wanted by Mr. A. Mason, 
c/o Mr. G. Hanam, M/S 26, Crows 
Nest, Queensland. 

1938 Willys Sedan handbook wanted 
by Mr. S. R. Johnson, 27 Argyle Street, 
Auburn, N.S.W. 
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For the “Do-it-yourself” 


SET OF HIGH-SPEED TWIST DRILLS 


In plastic container, 13 sizes from 1-16th to 
Y4 inches.. Price 25/6 set. 


DUFOR DOUBLE HEXAGON SOCKET SETS 


SF These socket sets form a 

Sit con neuen 0: valuable tool unit, very popular 
No. 1 set comprises 6 sockets, 7-16th—¥2—9-16th—5-8th- 
%—T-8th S.A.E. complete with Offset in 
strong metal CORINNE Sanne parketin 


No. 2 set similar to No. 1 set, but th 
Be tg D IE teens BBO t the 6 sockets are from 


RING SPANNERS 


These ring spanners combine 
lightness with great strength. 
Sidchrome No, 401 — 6 span- 
ners 3-8th to 1 inch A.F. in 
canvas bag, í 
Sidchrome No. 421—4 spanners 1-8th 
hag 9-16th inch. Whit. in canvas 
Steiaadler No. 725—6 spanners 1-8th 
to % inch. Whitworth, 
Steinadler No. 725—6 spanners 3-8th 
to 1 inch S.A.E. z 


OPEN END SPANNERS 


pon pas Chrome Vanadium in canvas 


Set No. 45—6 spann Zi Pier 
Whitworth. panners 3-8th to % inch. 


Set No. 55—6 spanners % to 1 inch A/F. 
“V.B.W.” Bright Nickel-Plated Spanni, 


Set No. 39—6 spann A 
Whitworth. panners 1-8th to ¥% inch. 


Set No. 39—6 spanners Y4 to 1 inch. S.A.E. 


SOCKET SETS 


We stock a large range of socket sets 
of various makes and prices. Call or 
write for particulars. 


MPhersons 


Ltd. : 


) 
McPHERSON’S LIMITED. 


Please send me FREE your Handy- 
man’s Guide as advertised. 


Name .. 


546-566 Collins Street, Melbourne. 
Address ....... i Basins whee canale ws ace 


And at Brisbane, Adelaide, Perth. 
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EXHAUST PIPE LEAKS 

Y car has a leak in the exhaust 

system, but I am not sure exactly 
where it is. The whole exhaust is 
badly rusted and small holes will not 
be easy to locate. Can you suggest 
the most likely places for leaks?— 
(V. Venables, Bundaberg, Qld.) 
© Unless some physical damage, such 
as that caused by hitting a bump in 
the road, has been done to the 
muffler, normal wear usually takes 
place at the back end due to the 


Movement of unsupported tail pipe may cause 
this joint to leak 


Likely cause and location of leak in 
exhaust pipe. 


tail pipe clip fracturing. The illus- 
tration shows the reasons for this. 
a inlet end of the muffler may also 
suffer. a 


BIG-END WEAR 
" NOTICE a small amount of metal 
in the engine oil of my 1955 Match- 
iess 350 c.c. motor-cycle, and there is 
a rapid tapping on decelerating, 
which may be tappet noise but which 
I cannot isolate. As the motor-cycle 
has only covered 10,000 miles, and 
has not been driven hard, I think it 
improbable that there is much big- 
end wear, but would like to be certain. 
—(M, F. Peters, Parramatta, N.S.W.) 
As your 1955 G3LS Matchless has 
only covered 10,000 miles, it is unlikely 
that there would be any significant 
wear in the big-end. Much big-end 


Hi you a technical problem? Send your queries to Practical Motorist. 
& Motor Cyclist, 19 Bridge Street, Sydney, with stamped Gddressed’ 
| envelope for direct reply. Some typical problems are solved on this page. 


à oF 
© Free“service 
to PM. readers 


wear, when it occurs, causes a knock 
and considerable noise. There is no 
means of checking big-end wear with- 
out removing the cylinder; if this 
is done, however, any play can be 
detected as vertical movement in the 
connecting rod when the crank is 
placed at bottom dead centre. 

A very small amount of metal in 
the engine oil could probably be ig- 
nored, but much depends upon the 
amount and appearance of this, It 
might be well to have the engine 
taken down and examined. Failing 
this, it is suggested that you thor- 
oughly drain and flush oùt the engine 
and oil tank to remove any remaining 
traces of metal. After refilling with 
oil, run the machine for one or two 
weeks, and then again drain the sump 
and very carefully examine the oil 
for more traces of metal. Should 
any be found, it would be unwise to 
run the engine further without exam- 
ination. 


` SEIZED MOTOR 


OWN a 1937-8 model Austin. About 

six months ago the motor seized. 
Fortunately, I was able to free the 
motor at the time with penetrating 
oil. Some time later I inadvertently 
drove the car without oil and it seized 
again. I used penetrating oil in the 
hope of freeing the motor again, but 
this time without success. Could you 
tell me the best way to free the 
engine, the\ best point to apply the 
penetrating oil and some way (apart 
from drilling) to remove a broken 
stud in the sump?—(F. J. Hegarty, 
Willoughby, N.S.W.) 
@ It appears that you have seized 
your motor to an extent where, it 
can be “freed up” oniy: by dismant- 
ling. You may need have it re- 
bored. However, until it is dismantled 
you will not be able to assess what 
damage has been done, If the broken 
stud can’t be gripped with a pair of 
multi-grips or with some other suit- 
able tool, we see no alternative but 
to drill out the stud, leaving a shell 
only and then take out the residue 
with an Ezy-out extractor. : 


ALIGNING FORD HEADLA PS - 
HE headlamps of my pre-war Ford 
V-8 are slightly out of alignment, 
causing dazzle to other road users. 
Can you tell me how to realign them 
without having to make a series of 
rial-and-error experiments?—(F. E. 
Hill, Collingwood, Vic.) 
@ Stand the car on a level surface 
25 feet from a wall, A-line should 
be drawn on the wall parallel to 
and 29% inches from the ground, Draw 
another line vertical to this in line 
with the centre line of the car, and 
from this mark two more lines each 
164 inches from the centre-line. These 
will mark the centre-lines of the 
headlamps. Now switch the lights on 
(in their raised position) and, by 
loosening the nuts at the bottom of 


“the brackets, adjust the headlamps 


so that the tops of the bright spots 
are at the horizontal line. When this 
has been done the bright spots © 

¢ oF car i 


É ot lett 
headlamp, 


Lining up Ford V-8 headlamps using 
wall as screen. 


both headlamps should extend an 
equal amount beyond the marked: 
centre-line of the ċar. Individual 
adjustment of each lamp is so.that 
the bright spot spreads equally bē- 
poe the centre-line of the particular 
amp. : 


OIL TROUBLE 

OWN an o.h.v. B.S.A, C11 motor- 

cycle which has a very annoying 
fault. As you know, in the rocker 
box cover there are two screws, in 
each of which are two small holes. 
Once the engine is warm, oil vapor 
is forced from these holes in such 
a quantity that after a short time 
the engine is completely covered in 
oil. Needless to say, the carby, 
generator and trouser legs also suffer. 
Apart from the resultant mess, over 
a long trip I lose a lot of oil this 
way. I have checked the breather 
valve in the crankcase and it appears 
to be O.K. Ihave not seen any simi- 
lar models with this complaint, so 
could you tell me how to cure it on 
my machine? — (L, Ireland, Bexley, 
N.S.W.) : wee 
© This problem has come to our 
notice once or twice before and in 
every case it has proved to be exces- 
sive crankcase pressure. Although 
you. state that your crankease 
breather valve appears to be “func- 
tioning correctly we are reasonably 
sure that if you remove the valve 
and’ clean it thoroughly your. crank- 
case will not give you any further 
trouble. een: 
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Your Car For 70- 


with Sapphire Factory Finish Type Car Enamel 
No Brushing — No Spraying — No Masking 
Very easy to apply—No streaks or lapmarks 


Get beautiful high gloss mirror finish that looks like a spray job. 
28 smait, popular colours for you to 
choose from. Whether your car is an old 


It’s amazing! No brushing or spraying 
required. Sapphire Enamel! will make your 


car gleam like new. This’ wonderful free- 
flowing enamel is applied with a special 
applicator which is far superior to brushes. 
Dries dust-free in one hour without a 
brush-mark, streak, or lapmark. No under- 


or late model, Sapphire will give it that 
high-gloss, like-new appearance and 
i a single brushmark marring its sur- 
ace. 


Here’s proof that Sap- 
phire will paint your car 


coat to apply. Sapphire Enamel is guaranteed not to | “ith a finish that wili 
crack, fade, chip, or peel for two years. | 90a! expensive spray 

Sapphire Enamel is the result ot a Your money refunded without question if | Jobs. Call in at Sapphire 
new formula perfected after years of Sapphire doer not live up to ¿his guarantee. | Showrooms, sth floor. 
research. It flows on so smoothly without Beware of imitations. Genuine Sapphire Albany Court, 230 Collins 


leaving a single blemish. No previous 


Enamel is sold only by Pacific Auto Sup- 


Street, Melbourne. and see 


experience ıs required, because it’s so easy plies this amazing enamel. 
to use No need to remove the old enamel Hurry! You get a free 
ne aur. A the car, then Send now for a quart of Sapphire | sun-visor with your 

ipe on ap e amel. ihe specia : i i enamel Open daily, in- 
applicator wipes the enamel on so mirror- Car Enamel, special applicator and instruc- dcdiag betes meen: 


smooth, so easy, that you'll be delighted 
with the brilliant new-look of your car. 
One quart is sufficient for painting a car, 


tions, price 70/-, plus 6/- extra for postage 
and packing. Mark your colour choice on 
coupon below Post your order at once, so 


ing If unable to call. post 
coupon or write letter 
today for your enamel. 


and one coat covers any other enamel or as not to miss this opportunity Send 
lacquer, TODAY. 
Post mail orders to: 28 POPULAR COLOURS 
Pacific Auto Supplies, Dept. 48-33, Mark Your Choice 
47 McLeod Rd., Carrum, Victoria. White Dove Grey 
Off-white Dark Grey 
x è BRCLOSED S48 Oaa aE Please sena immediate Ivory Mail Red 
As a special gift to “Prac- Gen. Cherry Red 
: = 499 $ delivery ....... See. as uarts of Sapphire Enamel, special Light Cream usset Red 
tical Motorist readers, we q ia Shelia pecia! Rich Cream Maroon 
are giving, absolutely free, a applicator, two-year guarantee, and free sun-visor LightStone Dark Maroon 
s it l x Mid-stone Chocolate 
sun-visor with all Sapphire Sorry, no C.O.D.s TaN ia Sky Blue 
n E ' astel Green Light Blue 
Ename] ordered Hurry: Post NGQME AET E Site Pur We TIA Er IRT Cia Light Green Royal Blue 
coupon now for this terrific Lawn Green Navy Blue 
i AGGTCSD: sonccsicsoses.o E E A e E Sta Wie Mica elaaia Dark Green Yellow 
bargain. Grey Green Black 
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WE PROUDLY ANNOUNCE OUR APPOINTMENT AS METROPOLITAN DEALERS FOR RENAULT, PACKARD, AND HUDSON CARS. Í| 
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